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COMPLETE 
TRUCK EQUIPMENT! 


Trucks without INDIANS — like hot dogs without mustard — are 
incomplete! Now is the time to add INDIAN FIRE PUMPS to your 
apparatus. Rugged, portable INDIAN FIRE PUMPS are the biggest 
dollar value you can buy in fire protection equipment, 


They will handle as much as 40% of your calls — many 20 years 
old are still in use — replacement parts cre available instantly 
— ond they use only CLEAR WATER! 


Remember — there is only one INDIAN FIKE PUMP! Insist on 


No. 90 INDIAN 
(Sliding Pump Type) No. 80 INDIAN 


Form fitting, ventilated tank permits constant circulation 
of air between tank and carrier's back, No dampness. (Lever Type Pump and Handle) 


Leaves arms free for climbing ladders, etc. Highly pop- Heavy steel pump lever. Ventilated tank. 5 gal, capac- 
ular for many years. ity. Continuous high pressure. Armco zinc-grip steel or 
glistening solid brass tank. Strongest construction 
throughout. Has no equal. 


Both Types Approved by 
Underwriters’ Laboratories. 


TRIGGER SHUT OFF 
LOCKS OPEN 


VENTILATED 


PISTON — HEAVY 
O'L-PROOF 
RUBBER FOR — 


A 
— FORM FITTING 
BACK 


LONC SERVICE 
Fire fighting authorities who 
‘ have experimented with a “WET i 
WATER" powder mixed with the 
water in an INDIAN FIRE PUMP PUMP CUP O1S Far 


ARMCO'S 
= SUPERIOR TO ANY 
AIR-COOLED GALVANIZED 
TANK METAL 


tank report it does an excellent 


job. 


GALLON TANK 

TYPICAL TESTIMONIALS 

IN OUR FILES 

® “1 can honestly say that INDIANS are worth their | 
weight in gold". 

® “We consider INDIAN FIRE PUMPS to be the 
most important equipment in our department”. 


Hercules Equipment & Rubber Co., tac, fred £. Bernett Co. CANADIAN AGENTS 
Sean Francisce 7, Cai. Kiemath Fails, Ore. Fleck Bros. Limited 


Helprin Supply Co. Mai & Mine Supply; inc. Vancouver, B.C. ew 
los Angeles 14, Cal, Seortte, Wash. & for a portable 
Frod Serna Co. Curtis & Sons Hamilton 9 


Pertiond, Ore. Sedt Lone City, Uteh SEND FOR NEW CATALOG! 
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“Stand-by” speration on a trickle of current... 


[MOTOROLA 
Duuoate Lint Radio 


SQUELCH 


ac 


Motorola Transistorized 
Advanced Communications 


Lower Battery Drain—No need now for heavy duty Completely transistorized receiver and 
batteries and generators. Current drain on “stand-by” po wer supply. a Another Motorola First! 


is 1/3 that of tube-type receivers, 1/15 with battery 


Here is 2-way radio with efficiency and reliability never before 

approached in mobile radio. No more tubes in the receiver 

—no more vibrators in the power supply . . . all are replaced 

by long life, dependable transistors. No longer is it 


Greater Reliability —Transistors, printed circuits and 


new design all greatly increase reliability. necessary to idle the vehicle to keep the radio operating. 
Savings in gasoline, engine wear and batteries add up fast. 
Hler, Li imate! th ight th 
er, lighter Let us prove to you how MoTrRAc radio wi!l cut your radio 
size of other models. Mounting in tight quarters easier operating costs . . . while giving you reliability never fl 
than ever. before possible. Write today. 


MOTOROLA 2-WAY RADIO 


Motorola Communications & Electronics, Inc. e A Subsidiary of Motorola Inc., 4501 Augusta Blvd., Chicago 51, III. 


MOTRAC is a trademark of Motorola Ine. 
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Yield Unit 


David T. Mason 
and Karl D. Henze 


THE FIRST AND ONLY contract for 


cooperative sustained vield forest 
management under the Federal 
Sustained Yield Unit Law 
Law 273 of the 78th Congress, ap- 


proved March 29, 1944 
the Forest Service and the Simp- 


between 


son Logging Company became ef- 
fective on January 1, 1947. This 
contract, written to operate for 100 
vears, has now completed its first 
decade of operation, thus giving an 
opportunity to consider its work- 
ing for a substantial period and to 
judge how the policy set up under 
Public Law 273 looks in retrospect. 
The major ideas underlying 
Public Law 273 were outlined in 
the JOURNAL OF ForEestRY of Octo- 
her, 1927.1 In June, 1931, a report 
to the United States Timber Con- 
servation Board made more de- 
tailed suggestions on the subjeet.* 
This board in its report to the 
president recommended legislation 
along the lines of Public Law 273. 
The Lumber Code, developed by 
the lumber industry, negotiated 
with the National Recovery <Ad- 
ministration, and approved by 
President Roosevelt in 1933, led to 
portant conferences of represen- 

s of the publie and industry 

recommended such legisla- 


The so-called ** Joint (‘om- 


| rHORS are consulting foresters, 
Mason, Bruee & Girard, Portland, Ore. 


Mason, David T. Sustained yield and 
\merican forest problems. Jour. For 
5:625-658, 1927. 
son, David T. and Donald Bruee. 
June 4. 1931. Sustained yield forest man 
\ privately printed report to 


Conservation Board. 


The Shelton Cooperative Sustained 


Publie 


Fig. 1.—Map showing the general 
tion of the Shelton Unit. 


mittee,’’ consisting of representa- 
tives of the public and industry, 
set up in 1934 to promote the ree- 
ommendations of such conferences, 
drew up for such legislation a bill 
which was repeatedly introduced 
by Senator McNary prior to 1945. 

Such legislation was discussed 
by many organizations and groups 
in many meetings in various parts 
of the country between 1930 and 
1945. No opposition developed, but 
rather, the discussions resulted in 
innumerable endorsements of which 
only the more important are men- 
tioned here. The Act of Congress 
placing the ““O & C Lands’? in 
Oregon under sustained yield man- 
agement included provision for co- 
operation between publie and pri- 
vate forest landowners.* 


‘Publie Law 4045, of August 28, 1937. 
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The ‘United States Convres- 
sional Joint Committee on For- 


estry,’’? which studied the nation’s 


forest problems, after holding hear- 
ings throughout the forest regions 
of the country, included among the 
recommmendations in its 1941. re- 
port legislation along this line.* 
President Roosevelt. in’ 1942. indi- 
cated to the Bureau of the Budget 
that he would welcome such legis 
lation. The bill which, in amended 
language, eventually beeame Pub- 
lie Law 273 was introduced by 
Senator MeNary in January, 1945. 
The final language of this bill was 
worked out cooperatively by repre 
sentatives of the Forest Service, 
the Bureau of Land Management 
The bill 


itself was approved by the Secre- 


and the forest industries 


taries of Agriculture and Interior. 
The bill finally became a law by 
the signature of the President on 
March 29, 1944. 

The preamble to Public Law 275 
states its purposes as follows 


That in order to promote the stability 
of forest industries, of employment of 
eommunities, and of taxable forest wealth, 
through continuous supplies of timber in 
order to provide for a continuous and 
ample supply of forest products; and in 
order to secure the benefits in mainte 
nance of water supply, regluation of 
stream fiow, prevention of soil erosion, 
imelioration of climate, and preservation 
of wildlife. 

The Forest Service and the 

‘Forest lands in the United States 
Senate Document 32--77th Congress. A 
report of U.S. Congressional Joint Com 
mittee on Forestry, 1941 (1938 

“Granger, C, M. The cooperative sus 
tained yield act. Jour. Forestry 42:558 
559. 1944. (Discusses the Act in some 
detail. 
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Simpson Logging Company inten- 
sively studied for many months the 
feasibility of joining in setting up 
the Shelton Cooperative Sustained 
Yield Unit on the Olympie penin- 
sula of Northwestern Washington. 
A proposed contract was formu- 
lated and presented at a public 
hearing at Shelton in September, 
1946. Following this hearing the 
contract was executed on Decem- 
ber 12, 1946, by the Forest Service 
and the Company. 

It is the purpose here to review 
the principal features of the con- 
tract and the way in which they 
have been carried out. In doing 
this below the title of each of the 
more important paragraphs is 
quoted as it appears in the con- 
tract; this is followed by a brief 
statement of the contents of the 
paragraph, which in turn is fol- 
lowed by appropriate comments 
concerning the carrying out of the 
paragraph, if comment is needed 


Consideration 


Mutual benefits from unified sus- 
tained yield management of the 
participating properties. 


Duration 


From January 1, 1947 to Decem- 
ber 31, 2046. This period of 100 
years was selected as the suitable 
rotation for production from seed- 
ling to harvest cut for the forest 
in the unit. 


Lands Covered 


The attached maps show: 

1. The general location of the 
Shelton Unit in the Olympic area 
west of Puget Sound, and 

2. In greater detail the lands 
committed by each party to the 
contract. 

The Company lands originally 
committed were 158,760 acres car- 
rying 973 million feet of merchant- 
able timber; the Forest Service 
lands were 111,466 acres carrying 
4,357 million feet of timber. 


Sale and Purchase of Timber 


The Forest Service sells to the 
Company its timber within the 
unit at prices appraised from time 
to time according to Forest Serv- 


ice then current standard appraisal 
procedure. Forest Service sale re- 
quirements are to be similar to 
those applied currently from time 
to time in comparable Forest Serv- 
ice operations in western Washing- 
ton. The making of such sales are 
conditional upon Company com- 
pliance with the terms of the con- 
tract. 

During the first decade the Com- 
pany cut from Forest Service land 
550 million feet of timber for 
which it paid $9,004,254, or $16.37 
per M. 


Rate, Methods, and Sequence 
of Cutting 


The average annual cut is lim- 
ited to the sustained yield capacity 
of the unit, initially set for the 
first decade at 100 million feet. 
The sustained yield capacity and 
the allowable annual cut is to be 
redetermined for each decade, Cut- 
ting methods are to be designed 
to assure early, effective reproduc- 
tion and maximum practicable util- 
ization. Cutting operations are to 
follow a logical, efficient pattern 
regardless of ownership. The par- 
ties jointly prepare, well ahead of 
operation, logging plans which are 
revised annually. Suitable changes 
of such plans are to be made to 
meet any catastrophic fire, insect, 
disease, wind, or other damage. If 
the parties cannot mutually agree 
in such planning, the Forest Serv- 
ice determinations shall be accept- 
ed and applied. 

During the first decade the total 
actual eut of merchantable timber 
from the entire unit was 1,006 mil- 
lion feet or very slightly above the 
allowable cut set to average 100 
million feet yearly for the decade. 
In 1956 the determination of allow- 
able cut for the second decade fixed 
the figure at 135 million feet aver- 
age yearly. This increase from the 
first decade results from several 
factors including land acquisition 
by Simpson, better knowledge of 
the timber resources of the unit, 
changed utilization standards, and 
planting and seeding to increase 
the completeness and promptness 
of stocking. The harvesting opera- 
tions are mainly by ‘‘staggered 
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settings’’ on a 3-cyele basis with 
production volume planned to aver- 
age 40 percent, 40 percent, and 20 
percent for each of the three cycles, 
respectively. 

As an indication of the great ad- 
vantage of cooperative manage- 
ment of the Forest Service and 
Company lands within the unit, 
with an allowable annual cut of 
135 million feet, it is pointed out 
that if there were separate opera- 
tion of the properties, such allow- 
able cuts with present growing 
stock would be only 60 million feet 
and 30 million feet, a total of 90 
million feet, for the Forest Service 
and the Company lands, respec- 
tively. 


Incompatible Practices 


The forest lands in the unit are 
not to be subjected to farming, 
grazing, Christmas tree cutting, 
ete., except as may be approved by 
the Forest Service. 

There were in the first decade no 
incompatible practices, although 
there was some eutting of Christ- 
mas trees and ‘‘greenery,’’ such as 
ferns cut under suitable regula- 


tions. 


Fire Protection 


Adequate measures for preven- 
tion and suppression of fire are re- 
quired including suitable slash dis- 
posal, equipment, detection, closing 
of operations in dangerous periods, 
ete. The Company and the Forest 
Service jointly prepare plans cov- 
ering all phases of such protection ; 
if there is failure to agree, the de- 
cision of the Forest Service shall 
control. 

The fire protection activities of 
the Forest Service were fully up 
to its usual standard; those of the 
Company were unusually intensive, 
especially in the prevention field, 
as indicated in the following out- 
line. 

1. Normal protection as_ re- 
quired by the state, plus member- 
ship in Washington State Forest 
Fire Association—cost 9c per acre 
yearly. 

2. In addition, work financed 
by Simpson cost during the decade 
$201,834; it included: 
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& 
Fig. 2.-Map showing as of January 1, 


Company to the sustained yield unit. 


Snag falling 
b. 68 water holes developed 
e. 130 miles of protection roads 

constructed into remote areas 
d. Road system maintenance 
e. Gates to control public travel 
f. One lookout tower to supple- 

ment U. S. and State towers 
x, Four miles phone line to sup- 

plement U. S. and state lines 

h. Purchase of fire equipment 

i. 10-man suppression crew, 

April to November, yearly. 

3. Simpson’s logging and for- 
estry divisions furnished protec- 
tion personnel when needed. Shut 
down in low humidity periods. Fel- 
ling of unmerchantable snags in 
logging operations cost $600,000 
the part of this cost incurred on 
National Forest land was appro- 
priately recognized in timber ap- 
praisals, as were some other costs 
such as slash disposal). 

{. Joint fire planning meetings. 

5. ‘‘Keep Washington Green’”’ 
and other publie relation work re 
fire 

f. Slash disposal. 

In ten years one fire in Simpson 

ng operations covered 70 acres 

partially logged area, 30 acres 
f green timber, the damaged tim- 
ber was promptly salvaged; 16 
fires in immature timber covered 
a total of 84 acres attributed three 
to hunters, four incendiary, five 
locomotive sparks, two lightning, 
two unknown. In planning and in 
execution of fire protection there 


1958, the lands com Fia. 3. 
mitted by the United States and by the Simpson Logging 


Company. 


has been the best of cooperation 
between Simpson and the Forest 
Service. 


Insect and Disease Control 


So far as practicable, suitable 
methods of control shall be coopera- 
tively applied. 

During the decade there has been 
suitable patrol to detect outbreaks 
of this nature, but no intensive con- 
trol work has been needed. 


Reproduction Surveys and 
Planting 


Steps shall be taken to secure 
adequate reproduction on lands cut 
or denuded by fire. Surveys are to 
be made by each party on its own 
lands at suitable times within six 
years after logging or slash burn- 
ing. If the reproduction is found 
to be unsatisfactory, steps shall be 
taken to fill out understocked areas 
by planting or other effective meth- 
ods on all sites rated ITI or better. 

On Company land eut after Jan- 
uary 1, 1947, about 3,571 acres of 
reproduction surveys have been 
made. On this area 2,344 acres 
were found to insufficiently 
stocked ; all were planted or seeded 
before January 1, 1957. Much of 
such planting and seeding work 
was done earlier than required by 
the contract in order to forestall 
the development of brush. 

Similar surveys were made on 
46,559 acres of Company land cut 
prior to January 1, 1947. Of this 


Young forest growth on lands of Simpson Logging 


area 13,109 acres were found to be 
understocked. Of this latter area 
10,773 acres were planted or seeded 
before January 1, 1957, at a cost of 
$325,898 using in such work 10,- 
756,400 seedlings and 1,014 pounds 
of seed. This work on land cut 
prior to January 1, 1947, was re- 
quired by the contract. The Com- 
pany is obligated to extend such 
surveys and seeding and planting 
efforts to lands subsequently ae- 
quired. 


Construction and Maintenance 
of Road System 


The Company shall on its own 
land construct the more important 
roads up to Forest Service stand- 
ards existing at the time. Perma- 
nent right-of-way for such roads 
are to be secured by the Company 
over non-cooperating lands within 
the unit. Plans for the road system 
are to be cooperatively made, but 
if there is failure to agree, Forest 
Service decisions shall be followed. 

During the decade a total of 309 
miles of road was constructed, 191 
miles on Forest Service land and 
118 miles on Simpson lands, at a 
total cost of $5,438,000. Mainte- 
nance cost during the decade was 


about $700,000. Although only 


Company funds were used in such 
work, Forest Service timber ap- 
praisals appropriately recognized 
the part of such work properly 
chargeable to the Forest Service. 
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Utilization Standards 

The contract requires that util- 
ization of timber cut from the unit 
shall be as good as economically 
feasible at the time. 

During the decade utilization has 
improved and kept pace with im- 
provements in markets and com- 
pany plant facilities; but at times 
progress has been interrupted by 


temporary market recessions. 


Manufacturing Facilities—Estab- 
lishment and Operation 


The Company shall have manu- 
facturing facilities suitable’ for 
processing at least 80 percent of 
the volume of the annual cut. Such 
facilities shall be sufficiently effi- 
cient and diverse in character to 
secure the best use of the logs pro- 
duced. The Company agrees to de- 
velop a well balanced forest prod- 
ucts industry at Shelton or Me- 
Cleary, or within ten miles of these 
chief centers, and any Company 
processing plants for utilization of 
the products of the unit shall not 
be located elsewhere The Com- 
pany plants shall be kept abreast 
of development in the Douglas-fir 
region so that they may constantly 
operate at an efficient level. 

At MeCleary the Company has a 
plywood and a sash and door plant, 
with dry kilns and cut-up plant 
During the decade the plywood 
plant was expanded by 27 percent 
and the door plant by 37 percent; 
also equipment was added to make 
pulp chips from leftovers. At Shel- 
ton during the decade the capacity 
of the two sawmills was expanded 
by 20 percent, the plywood plant 
by 52 percent, and the mechanical 
pulp insulation board plant, first 
operated in 1947, was increased 20 
percent. The Company’s employ 
ment in the unit areas has been 
increased by 63 percent to a total 
of 2.298 persons 

During the decade a whole-log 
barker was installed at Shelton to 
secure the highest possible yield of 
pulp chips for use in the Com- 
pany’s own insulation board plant 
and in neighboring pulp mills. Re- 
search has developed new insula- 


tion board products, permitting 
highest utilization of former waste. 

At the beginning of the decade 
mill leftovers were burned to pro- 
duce power and steam, and to elim- 
inate excess material. Such left- 
overs are now so completely util- 
ized that the burner has been dis- 
mantled, and in 1956 there were 
bought 27,352 barrels of fuel oil at 
a cost of $68,875, and in addition, 
103 million kilowatts for $392,464 
to operate the plants. During the 
decade the plants have been devel- 
oped to high efficiency to utilize the 
100 million feet allowable cut; for 
the second decade, with the new 
allowable cut of 135 million feet, 
the plants are receiving further ex 


pansion and improvement, 


Sales of Minor Forest Products 
Either party from its land may 
dispose of minor forest products 
as ferns, huckleberry, salal, cascara 
bark, yew wood, berries, nuts, fuel 
wood, ete., provided such utiliza- 
tion does not interfere with the 
main objects of the contract. 

The Company has developed and 
now has under careful supervision 
about fifty annual permits on about 
30,000 aeres of its lands for the 
gathering of ferns, salal, huekle- 
berry, ete., for the floral and deco- 
rative trade; these operations em- 
ploy about 200 full and part time 
workers. Also the Company yearly 
through about 15 contracts sells 
about 175,000 Christmas trees from 


Fig. 4.—Snag removal is an important 
part of Simpson’s reforestation program. 
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over-dense young stands; during 
the season about 50 people are em- 
ployed in this work. 


Sale of Forest Products from 
Salvage or Thinning Operations 


The Company may buy such 
products from Forest Service land 
at their appraised value from time 
to time, but to the extent that such 
products are not wanted by the 
Company at the time, the Forest 
Service may sell to others. The re- 
moval of such products shall not be 
so great as to diminish the ultimate 
net volume vield of the planned 
timber harvest. If the Forest Serv- 
ive sells: such products to others, 
the products may be removed over 
the road system on terms deter- 
mined by the Forest Service. This 
class of material is not included in 
the allowable annual cut. 

During the decade available mar- 
kets did not encourage thinning 
operations, so practically no work 
in this field. was carried on except- 
ing some company work of an ex 
perimental nature. Almost entirely, 
on Company land, salvage opera- 
tions have been contracted to small 
loggers employing annually in re 
cent vears an average of 73 people 
full time and an additional 57 peo- 
ple part time. Such operations 
have during the decade in a variety 
of products removed the equivalent 
of about 60 million feet, log seale. 


Major Salvage Operations 


If disastrously large volumes of 
timber require prompt removal be- 
cause of fire, insects, disease, wind 
or other damage to timber in the 
unit, aceess shall be accorded to 
other operators if the Company 
cannot promptly remove the dam 
aged timber. After removal of 
such damaged timber, there shall 
be prepared a new cutting budget 
for the following 10-year period if 
such losses have substantially af- 
fected the allowable annual eut. 

No action has been necessary 
during the decade under this para- 
eraph of the contract. 


Local Employment and Harvesting 
Facilities 


For all Company operations lo- 
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eal labor shall be employed so far 
as practicable. Operations shall be 
planned to give as nearly continu- 
ous employment practicable. 
Any facilities maintained 
by the Company shall be at least 
as good as those required by the 
Forest Service at the time on other 
national forest timber sales in west- 
ern Washington. 


housing 


The requirements of this para- 
graph of the contract are being 
abundantly carried out. At a cost 
than $600,000 a suitably 


logging 


of more 
central, modern 


community has been established at 


located 


The Company purchased 
McCleary 
facilities 
after 


Grisdale. 
the entire townsite of 
with its manufacturing 
from their former owners 
their timber ran out, thus preserv- 
ing a community of about 
thousand people. With Company 
encouragement MeCleary 
incorporated community 


one 


has be- 
come an 
with essentially private home own- 
former 
With 
long- 
range both 
the Company and the citizens have 
vreatly improved the Shelton com- 
Many suitable Company- 
unit 


ership in contrast to its 
“company town. 


making 


status as a 
safe assurance in 


plans and investments, 


munity. 
owned forest areas within the 
for use by Boy 
Y.M.C.A., 4-H, 
organizations and 
thus combining 


been set aside 
Seout, 


have 
Scout, Girl 
and other such 
the general public, 
systematic 


recreational use with 


cropping of forest resources. 


Reservation or Withdrawal 
of Cooperating Lands 


Service shall be al- 
from the 


The Forest 


withdraw con- 


lowed to 


recreational lands along 


streams or roads or lands needed 


for power or irrigation reservoirs 
or for other important publie uses. 
The same shall apply to 


land which 


Forest 


upon severe 


n may be expected if the land 
red. The Company may with- 
land for agricultural or other 


eiving the soil greater value 


or timber 
lrawal is approved by the For- 


crowing if such 


has with- 
5.910 


Forest Service 


drawn from logging acres 


Fig. 5. 


transportation system of the 


principally at higher elevations 
logging might 
All main streams and 


land with- 


where cause exces- 


sive erosion. 
lakes on Forest Service 
in the area are considered valuable 
for recreation and are protected 
plans, which 


in making logging 


limit logging to the removal of 
snags and windfalls. 
land 


The Company also on its 


leaves timbered strips along main 
streams and around lakes for ree- 
about 49 


road have been constructed through 


reational use; miles of 
such areas on which no logging, ex- 

salvage occurred. No 
land has been withdrawn 


cept such 
Company 


for agricultural use. 


Commitment of Additional Land 
Any 


party 
shall 


but there 


land acquired lv either 


within the unit boundaries 


become a part of the unit, 
is no obligation on either 


land. 


has carried on an 


party to aequire 
The Company 
forest land 


energetic acquisition 


program within the unit area to 
extend the this 
During the decade the 

added 65,008 
building up the Company land un- 
der the 223- 
763 acres on January 1, This 
has been the principal factor in in- 


annual cut 


hase of project, 
Company 
has so acres, thus 


contract to a total of 


1957. 


creasing the allowable 
to 135 million feet vearly. 


A railroad bridge constructed by Simpson Logging Company 
Shelton unit. 


us part of the 


No additional land has been add- 
ed to the unit by the Forest Servy- 


Conduct of Cruises, Surveys, 
or Studies 


The parties may independently 
or jointly conduct such cruises, sur- 
studies as are 


Vveys, or necessary 


and basic to the performance of 
the contract. 
staff 


forest rv 
busy in 


The Company's 
has been constantly 
studies in order 
out the 


contract 


ing, surveys, or 
effectively 
activities required by the 


to carry various 
The Company has constantly sought 


to improve and modernize its pro 
cedures and record keeping in this 
field; 


stalled to aid in 


IBM equipment has been in 
this. 
itself, and 


Company, 


The Forest Service by 
in cooperation with the 
has also carried on such work. 


Availability of Records 


All Company financial and cost 
records pertaining to its lands with 
unit, the logging thereof and 
and remanufacturing of 

Shel 
to the 
confidential 


in the 
the milline 
the products relating to the 
Unit shall be 


ton avatlable 


Forest Service on a 
basis. 

Such Company records have, of 
to the Forest 


course, been available 


Sery ice as required, 
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Other Subjects Included 
in Contract 

In addition to the above, the con- 
tract includes subjects of a more 
or less routine nature outside the 
scope of this discussion on such 
subjects as Access to Cooperating 
Lands, Complaint and Appeal Pro- 
cedure, Transfer of Agreement, 
Amendments and _ Termination, 
Agreement Reeordation, Non-par- 
ticipation by United States Dele- 
gates and Commissioners, Limita- 
tion of Federal Financial Obliga- 
tions, Separability of Provisions, 
Execution on December 12, 1946, 
by President C. H. Kreienbaum of 
the Company and by Lyle F. Watts, 
Chief, Forest Service. 

Needless to say these provisions 
of the contract also have been ear 


ried out. 


In Conclusion 


Following the preceding dis 
eussion of the nature and earrying 
out of the contract, some general 
comments are in order. During the 
decade the Company invested in 
plants, railroad, logging equip 
ment, restocking of land, ete., and 
in additional working capital the 
total sum of $19,518,946: this is 
$2,594,939 more than the sum of 
depreciation and net profit result- 
ing from operations during the pe- 
riod. 

It is evident that the Forest 
Service amply protected the public 
interest by securing a ‘‘tough’’ 
contract under which Company has 
accepted many obligations, espe 
cially for the management of its 
own land, not found in other For 
est Service contracts or in contracts 
between private parties. Usually 
in private contracts relating to for- 
est land operations there is provi- 


Fig. 6 Selection of left-over wood from 
Simpson sawmill provides all the raw 
material for an insulating board plant 
employing 300 people in the town of 
Shelton 


sion for arbitration of disagree- 
ments; but in this contract the 
Forest Service has the final word 
in settling many of the most im- 
portant areas of possible disagree- 
ment. During the first decade 
there have been no serious dis- 
agreements; on the contrary there 
has been admirable cooperation. 
The Forest Service has carried out 
its duties under the contract; the 
Company also has performed its 
duties and in many respects has 
vone much further than contract 
requirements in taking actions 
beneficial to the success of this co- 
operative enterprise. 

During the first decade of the 
contract, question has been raised 
by people not a party to the con- 
tract as to whether stumpage re- 
turns (revenue) to the United 
States Treasury, and indirectly to 
the counties, have been as great as 
would have been realized in ordi- 
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nary Forest Service sales. No con- 
clusive answer to this question is 
possible; but even if competitive 
sale procedures might have result- 
ed in higher average per thousand 
feet sale prices, under the coopera- 
tive arrangement the allowable cut 
and the actual cut of timber have 
been far greater, thus producing 
much greater total income, and at 
the same time over a much greater 
area, converting stagnant virgin 
stands into young growing timber, 
which in turn will yield greater 
total future income. 

Under the contract with a sub- 
stantial continuous supply of tim- 
ber assured for many years, the 
Company has been justified in 
making and has made large capital 
investments, which have intensified 
the utilization of the forest and of 
its products; and this has given 
more and steady work to more peo- 
ple. 

With long life in prospect, the 
local community has taken on a new 
and long lease of life, bringing in- 
numerable and in the aggregate 
large new investments in homes, 
small business enterprises, civic im- 
provements, ete. There has been 
inereasing employment available. 
Increased investment by the Com- 
pany and the general publie has 
increased and stabilized the base 
for the property tax. 

Intensive forest management in 
the area under the contract has as- 
sured ‘‘the benefits of forests in 
maintenance of water supply, regu- 
lation of stream flow, prevention of 
soil erosion, amelioration of cli- 
mate, and preservation of wild- 
life.’’ It has brought improved op- 
portunities for recreation. The pur- 
poses of the cooperative sustained 
vield unit law are being achieved. 
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Aerial Photography As An Aid in Insect Control 
in Western Pine and Mixed Conifer Forests 


Philip G. Langley 


THE PROGRESSIVE timber manager 
has recognized that to obtain maxi- 
mum financial returns from the for- 
est, he must attain maximum utili- 
zation of the timber 
produced. Annual losses from va- 
rious bark beetles in the western 
pine and mixed conifer forests run 
into millions of board feet of high 
grade sawtimber as well as other 
lower grade material. This tremen- 
dous kill is resulting in serious eco- 
nomic losses to the timber owners 
and to the country. 

Trees killed by attacks 
must be salvaged immediately to 
prevent severe loss in timber vol- 
ume. In western pines, blue stain 
fungi attack the sapwood very soon 
after death and usually before the 
tree shows a complete change in 
color from to brown. This 
stain causes lower grade values in 
one-third to one-half the tree vol- 
ume. If left for more than a few 
months the sapwood is invaded by 
various wood borers and degraded 
to number four or five common 
lumber instead of premium select. 
If left past the first year, the sap- 
wood becomes a complete loss and 


resources 


insect 


vreen 


the heartwood begins to crack and 
check, 

Two major problems must be 
solved if effective and economically 
feasible insect control and salvage 
operations are to be attained. The 
area must be aecessible, and the in- 
sect attacks must be detected in 
their early stages. Many organiza- 
tions have road systems established 
and some are salvaging their cur- 
rent timber loss. Many access roads 

planned for the future. The 
detection problem, however, 
need of technical development. 

Various methods have been used 
in the past to detect imsect attacks. 
Foresters have spent many days 
driving and walking through the 
forests searching for the recently 
ittacked trees. In recent years, the 
used more and 


lane has been 


Airview 


Hill, 


forester, 
Pleasant 


chief 
ists Corporation, 
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more for ‘‘insect spotting.’’ The 
advantage of this system is that 
the ground can be covered much 
more rapidly for detecting larger 
outbreaks, groups of trees, and a 
major portion of the larger individ- 
ual However, even with a 
combination of all of these methods, 
it is difficult to locate all of the 
trees and windfalls and identify 
them on the ground for control and 
salvage purposes. Driving the roads 


trees. 


does not give good coverage, search- 
ing on foot is much too slow and 
expensive, and the airplane moves 
too fast for detailed spotting of the 
individual trees; windfall detection 
is nearly impossible except for large 
groups. The helicopter has recent- 
ly been employed, but is expensive. 

An answer to this problem lies in 
aerial photography. It combines 
speed with thorough coverage, a 
permanent and detailed record of 
conditions at a given time, and low 
eost. 

To obtain maximum benefit from 
aerial photographs for insect con- 
trol work, type of photography, 
scale, altitude of the sta- 
tion, cost, and season of the year 


camera 


must be considered. 

To provide a basis for study, a 
portion of an extensive insect epi- 
demic in second growth ponderosa 
pine in the vicinity of Lake Tahoe 
in Nevada was photographed on 
pan minus blue, infra-red, Ekta- 
chrome, and camouflage detection 
films. The latter is an infra-red 
sensitive color film. Each film type 
was exposed at two different alti- 
tudes: 5,000 feet and 10,000 feet. 
Since 1/5000 and 1/10,000. scales 
respectively were desired, a 12-inch 
lens was required. Also, an exten- 
sive area of lodgepole pine under 
attack by the lodgepole needle min- 
er (Reeurvaria the 
Tuolumne Meadows area of Yosem- 
ite National Park photo- 
graphed on Ektachrome from an 
altitude of 8,000 feet with the same 
lens for purposes. 
Flights were made to photograph 
timber 


miller’) in 


Was 


insect control 


virgin and second growth 
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from several different altitudes, at 
different seales, and film and filter 
combinations in the vicinity of the 
Blodgett Experimental Forest in 
California. Several other areas 
have been photographed on various 
film-filter combinations, at different 
altitudes and scales to verify the 
findings. 


Type of Photography 


Panchromatic photography 
showed some usefulness for overall 
location work but is definitely lim- 
ited for application to insect detec- 
tion. Pan minus blue will show the 
contrast betvveen green and brown 
trees. However, medium to large 
scales are required for rapid inter- 
pretation, and subtle tone differ- 
ences are difficult to evaluate. Pan 
25A is superior for this purpose as 
the increased contrast helps in de- 
tecting tone differences. However, 
both of these types have the limita- 
tion of not showing clearly the 
early fading of the foliage that is 
characteristic of bark beetle at- 
More ground there- 
fore, is necessary to check question- 
able trees with these films than is 
needed with color films. 

Infra-red photography was use- 
green from 


tacks. work, 


ful in determining 
brown trees but the subtle tonal dif- 
ferences between crowns were not 
as apparent here as on panchro- 
matie photography. Infra-red 
showed the advantage of a marked 
contrast between brown trees and 
everything else in the photographs 
The 
brown trees appeared considerably 
darker than the 
most ground features. 
Camouflage detection film 
shows definite color con- 


and 


except shadows and water. 


green trees and 
color 
infra-red 
trast between healthy, dying, 
dead Healthy trees appear 
bright red, dying trees appear pink 
to white, while ‘‘red tops”’ appear 
their natural color. Broad band 
infra-red reflectance in the 
mercial pine species of the West 


trees, 


appears to have a definite relation- 
ship to green and yellow eolor dif- 
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TABLE 1. 


Black & white 
Scale & infra-red 


] 5,000 9.0.9.5 
8.000 3.5-4.0 
1/10,000 2.5-3.0 
1/15,000 1.0-1.5 


ferences. If trees lost their infra- 
red reflectance due to the drying 
process while still remaining green 
in color, the crowns would show up 
blue on CD film, since green color 
normally records as blue. This is 
apparently not the case in the west- 
ern pine species. This film does ap- 
pear to show a slightly greater de- 
eree of color contrast between vari- 
ous stages of changing crown color 
and is definitely superior in distin- 
guishing green foliage from other 
objects than is any other film and 
filter has an ad- 
vantage in its ability to penetrate 
This is due mainly to the 
yellow (G) filter that is normally 
used with it. This feature 
possible good quality photographs 


combination. It 
haze. 
makes 
from high altitudes. For good re- 
sults, however, exposure and proe- 
essing must be carefully controlled. 

Aero film 
proved very useful for this type of 
work. In the bark beetle attacks at 
Lake Tahoe, the subtle color differ- 
ences apparent in recently killed 


Ektachrome color 


trees was readily visible on the 
photographs and no trouble was en- 
countered travelling on the 
ground between individual trees 


under attack using only single col- 
or transparencies for 
The advantage of this film over CD 
film is that the features appear in 
their natural color, making inter- 


rererence., 


pretation easier for the untrained 
person. In the Yosemite area, the 
lodgepole pine under attack by the 
needle miner could be distinguished 
from healthy trees by their thinner 
crown appearance due to defolia- 
color. Those 
weakened trees that had been fur- 
ther attacked and killed by this in- 
sect and the mountain pine beetle 


tion and brownish 


eould be distinguished by their de- 


nuded appearance or completely 
brown color. The entomologists lo- 
cated on these the 


areas to be sprayed by helicopters. 


photographs 


APPROXIMATE Costs Per AckE FOR AERIAL PHOTOGRAPHIC COVERAGE 


Color trans- 


parencies or CD Negative color 


Cents per acre 
13.0-13.5 15.0-15.5 
6.0-6.5 


».0-5.5 
3.0-3.5 4.0-4.5 
1.5-2.0 2.0-2.5 


The pilots used the photos for the 
ground location of their drops. Here 
again, proper exposure and process- 
ing is very important. 

Since this project was completed 
in 1957, a new negative color film 
has become available for aerial use. 
This film has been tested by the au- 
thor and his and its 
unique properties of printing lati- 
tude and color quality indicate ex- 
citing possibilities for forest photo 
interpretation work. Color prints 
made directly from the negative 
can be controlled for desired color 
emphasis and balance, and slight 
errors in exposure can be corrected. 
None of these items can be changed 
the Ektachrome transparen- 


associates 


with 
Ces, 
Scale of Photography 

The seale of photography is selee- 
ted largely by the type of film used, 
the degree of infestation, the gen- 
eral size of the timber, and the use 
for which it is intended. In general, 
the following recommendations can 
be made: 

1. Panchromatie and 
films should generally not be used 
for this type of work except in the 
cases of heavy infestation which is 
easily discernible and only a general 
record of broad information is re- 
quired. In these cases, 1/10,000 or 
1/12,000 scale photos on panchro- 
matic film with a 25A filter may be 
Although considerable infor- 
from these 


in fra-red 


used, 
mation was obtained 
film types, the amount of required 
field work was greater, the cost was 
vreater, and the general usefulness 
Was not as great as with color films 
taken at a smaller seale. 

2. For control and/or salvage 
operations, either regular color or 
CD film is recommended. 1/10,000 
or 1/12,000 seale is satisfactory for 
large timber and 1/5,000 or 1/8,000 
small timber except 
detailed analysis of indi- 


scale for 


when 
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vidual crowns is desired. In this 
ease, 1/2,500 or 1/5,000 should be 
used. If cost necessitates a scale of 
1/15,000 or smaller, CD film should 
probably be used, unless excep- 
tionally clear air is eneountered, 
because of its superior haze pene- 
trating ability. The atmospheric 
haze tends to veil the subtle differ- 
ences in erown color and obscure 
detail from high altitudes, making 
critical examination of tree crowns 
on small seale photographs dif- 
ficult. It should also be remem- 
bered that small scale photographs 
are difficult to use for rapid ground 
checking and orientation without 
the constant use of a stereoscope. 
The author feels that any saving 
in cost effected by the use of small 
scale photographs would be more 
than offset by the additional time 
required for photo interpretation 
and ground checking. 


Cost 

The approximate costs for which 
aerial photographs can be taken 
are shown in Table 1. They will 
vary with the specific job and indi- 
vidual contractor. 

As an example, the cost of detec- 
tion and location, after prelimi- 
nary reconnaissance, of a salvage 
project on a 25,000 tract 
would be as follows assuming that 
1/10,000 photographs taken with 
negative color film were used: 


acre 


Cost of photography fa 


$0.04 ‘aere $1 000.00 
Interpretation (estimated 375.00 
$1,375.00 
Approx. cost of equivalent 
location work using ground 
methods with preliminary 
$2,500.00 


reconnaissance 

In addition, the time required to 
prepare ground markers to the 
trees is about cut in half. The rea- 
son for this is that the location of 
the majority of trees is known in 
advance. This enables one to start 
placing his markers at the road and 


then progress from tree to tree. 
With the ground method, the trees 
must first be located in order be- 


fore any markers are run to them. 


This is a very time consuming 


process, 

Altitude of the Camera Stations 
The altitude of the camera sta- 

tions above the datum plane is an 
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important consideration on any 
aerial photographie For 
planimetric or interpretation work 
in forest areas, photography from 
higher altitudes is definitely pre- 
ferred to low altitude work. This 
is due to the fact that the parallax 
difference between the bottom and 
model 


project. 


top of a tree on a stereo 
varies inversely as the flying height, 
provided the base length between 
photographs remains constant. 
This relationship is independent of 
focal length or Thus, the 


parallax difference between the top 


seale. 


and bottom of conifer trees on 
photographs taken from low. alti- 
make stereoscopic 
fusion difficult, if 
Also. the tree 


photos of this type cover up valu- 


tudes 
not impossible. 
crown images on 
able ground detail, making field lo- 
cation work difficult. In general, it 
is recommended that a 
altitude of 8,000 above the datum 
maintained for insect 
Onee the 
determined, 
focal 
desired 


minimum 


plane be 


detection work. desired 
been 
the 


dependent on 


altitude has 


within limits, choice of 
length is 


scale 


Season of the Year 


The season of photography is 


ery important in determining its 
insect damage 


angle should be 


usefulness for 
The 


high, if possible, to reduce shadows 


ap- 
praisal. sun 
to a minimum. This allows better 
photo interpretation of the ground 
ypenings as well as the tree crowns. 
Also 
the photographs are held to a mini- 

un. The time of year when new 
apparent 


the backlighted portions of 


‘t+ damage is most 
factor. 
hardwood 
the 
the 
dif- 
photograph 


be a governing 
ferent fall 
‘ould be 


eter, while 


colors on 
confusing to 
SHOW on 
cause 

the 


nd to cause a 


could exposure 
es within 
veiling effect 
tree images. In conifer-hard- 
early spring photo- 
foliation of hard 
Probably 


consid- 


before 
av be desirable. 
st important single 
s the time of vear in which 
must be done 
the 


in the western regions. 


age work 


s generally in summer 


Method of Use 


The general system found desire- 
able for methodical coverage of the 
vround is as follows: 

1. An initial 
flight should be made to locate the 
veneral infestation, the 
probable extent of the damage, and 
to permit these 
broad areas and groups of trees on 


reconnaissance 
areas of 
annotation of 
a map or existing photographs that 
show the road system and/or other 


natural 
of the timber, road conditions, and 


features. The general size 


general economic feasibility of con- 


trol operations should be appraised 


at this time. 

2. An aerial photographie flight 
should then be scheduled to cover 
the immediate surrounding 
areas slated for positive 
This photography should be taken 
ona suitable film-filter combination 
and seale to do the best job, with 


action. 


due consideration given to justifi- 
able costs. 

3. The photographs should then 
be viewed stereoscopically, anno- 
tated, and prepared for field use. 
This entails detailed study of the 
and the 
and groups of trees suspected to be 


area annotation of trees 


under attack, and windfalls. 

4. Since the aerial photographs 
provide an overall view of the area, 
a feasible route to be taken during 
ground inspection can now be 
marked on them. 

5. A field inspection should be 
made of all trees and areas shown 
on the photographs as subject to 
possible action. At this time the 
final decision should be made as to 
which trees are to be logged or 
treated and the final 
eround markings made for the sal- 
vage and/or fol- 
The areas immediately sur- 


plans and 
control crews to 
low. 
rounding these tree groups should 
also be closely inspected for recent 


activity. 
Advantages of the System 


This general method of 
several distinct 
the old systems that do not 


attack 
has advantages 
over 
employ current aerial photographs 
of suitable scale and type. 

1. A far more detailed and ac- 
curate analysis of a given situation 
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photographs 
from fast 

permanent 
later 


with 
made 


can be made 
than can be 
moving airplane. A 
record that 
reference and comparison ob- 
tained, and the stationary set of 


ean be used for 


conditions portrayed on a photo 
can be systematically studied. 

2. The perspective of the verti- 
cal view rather than an oblique 
aircraft window is 
and 


view from an 
evround 
the 


in the pine 


superior for crown 


inspection. Inspection — of 
vround is important 
and mixed conifer regions to 
detect windfalls that have possible 
salvage value and which may con- 
tain insect broods. Even in mod- 
erately dense stands, portions of 
windfalls lie across openings large 
enough to indicate their presence. 

3. The ground inspection phase 
of the project is made much more 
efficient. A field 
refer to the photos and go from 


tree to tree as marked on the photo- 


man ean 


eraphs with only an occasional use 
of the stereoscope. The eolor prints 
this 


now available simplify step. 


With 


parencies of a suitable scale, stereo- 


quality trans- 
<copie viewing in the field can often 
This 
eliminates the need of using valu- 
able ground time blindly searching 
that 
The 


searching on 


with. system 


be dispensed 


In areas are free of insect 


activity. process of ground 


large areas without 
photographs is 
but the limited 


time available for one season’s op 


the use of aerial 


not only costly, 


erations necessitates efficiency. In 
salvage operations, it is an easy 
matter to spend too much time on 
niarginal material while high grade 
trees are missed in other areas, 

$. Aerial inspection, rather than 
ground work, either from a plane 
or helicopter, or color photographs 
the 
and 


much easier to sean 


for subtle 


makes it 


tree tops color 


crown density differences which 


may indicate insect activity. 


Conclusion 


The problem of controlling losses 


from various forest insects is be 


coming increasingly important in 
the western pine and mixed conifer 


forests of the United States. The 
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early detection of these insect at- 
tacks is a prime need in gaining 
control over these losses. 
Specialized types of aerial photo 
graphy are useful and economi- 
eally practical as a supplement to 


existing air and ground methods 


Forestry Section of Northwest 
Scientific Association Meets 


W. F. MeCulloch, dean of the School 
of Forestry at Oregon State College, 
set the tenor of the thirty-second an 
nual meeting of the Forestry Section 
of the Northwest Scientific Associa 
tion. In his weleoming address Dean 
McCulloch pointed out the past lack 
of forest research in the Northwest and 
the sudden awakening of the forestry 
profession to the need for inereased 
research programs 

At this meeting held December 29-30 
at Oregon State College, 40 technical 
papers were presented in the fields of 
forest influences, regeneration, silvicul- 
ture, management and protection. Au 
thors presented all facets of the for- 
estry profession including ten student 
papers Dr. J. Richard Dilworth, pro- 
fessor of forest management at Oregon 
State College, presented a slide talk 
of European research as the featured 


in cases where control measures or 
salvage operations are to take 
place. Color photography at suit- 
able scales gives consistently good 
results if properly used, provide a 
wealth of detail, and can be very 
effectively used in saving import- 
ant time as well as substantially 
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speaker at the Section banquet. 

The panel discussion on “Trends in 
Forest Researeh—Basie and Applied” 
drew some 100 foresters to hear select- 
ed leaders in Northwest forestry. Rudy 
Kallander, administrator for the Ore- 
gon Forest Protection and Conserva- 
tion Committee, moderated the panel. 
Panel members ineluded Clifford Bry- 
den, logging superintendent of the 
Roseburg Lumber Co., who spoke on 
“What an Operating Company Wants 
from Research”; Robert Cowlin, diree- 
tor of the Pacitfie Northwest Station, 
presented problems and programs of 
federal agencies in the research field; 
Dale Bever, acting director of the For- 
est Lands Research Center, explained 
the state’s program that is supported 
by timber severance tax funds; John 
Duffield, technical director of the In- 
dustrial Forestry Association research 
program, developed the various facets 
of genetics and related studies and 


their value to the profession and in 
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cutting ground costs. 

With these developments in 
mind, it might be well for the for- 
est manager to consider using this 
additional tool to help enable him 
to obtain the maximum financial 


return from his forest land. 


dustry; Stanley P. Gessel, professor of 
forest soils at the University of Wash- 
ington, spoke on the place of the forest 
schools in research and the need for 
training to start early in a forester’s 
eareer; William H. Cummings, direc 
tor of Weyerhaeuser Timber Com 
pany’s research center, made an evalua- 
tion of research facilities, personne! 
and needs as a summary of the panel 
discussion. 

A short business meeting was held 
to elect next year’s section officers. 
Richard W. Dingle, assistant protessor 
of forestry at Washington State Col 
lege, was elected chairman and Vernon 
S. Robinson of Potlatch Forests, Ine., 
Lewiston, Idaho, was chosen as secre- 
tary. The membership voted to have 
abstracts of the formal papers mimeo- 
graphed and mailed to the members 
and other foresters upon request. Re- 
quests should be addressed to Louis 
W. Powell, School of Forestry, Ore 


gon State College, Corvallis, Oregon. 


preferably in advance, by letter, post card, or post office form number 
POD 3578. Be sure to give your old, as well as the new, address with 
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Diagraming Techniques for Describing 
Tree Stems and Crowns 


R. M. Marden and D. F. Conover 


IN STUDIES OF tree quality develop- 
ment, detailed descriptions of in- 
dividual stem and erown charae- 
teristics may be useful. Stem de- 
fect indicators can be accurately 
located and measured and the 
crown length, width, and relative 


THE AUTHORS technologist and re- 
search forester respectively, stationed at 
the Northern Lakes Forest Research Cen- 
ter, Wausau, Wis. 


are 


position recorded to permit future 
analysis after remeasurement. One 
way to do this is by diagraming 
and labeling these features on pre- 
pared forms. The following tech- 
niques are being used on the Ar- 
gonne Experimental Forest in 
northern Wisconsin to test the ef- 
fects of various cutting intensities 
and residual stocking levels on 
quality development of young 
northern hardwoods. 


STEM DIAGRAM 


° 
NORTH FACE SOUTH FACE 


LOCATION 4rgomme fip for 
RECORDER 


STUDY 651-9 
REPLICATION 
PLOT 4 South 0.8.H. 5.8" 

DATE 6-/3-57 SPECIES Hard Maple 


SCALE { J TREE No. / 


DEFECT SYMBOLS 


OEFECT 


KNOT wo sTuB 
OPEN 
OVERGROWN 
SWOLLEN 
BRANCH SCAR 

BRANCH 
DEAD 

BROKEN 
NOT BROKEN 
LIVE 

EPICORMIC BRANCH 

WOUND BEFORE LOGGING 
OPEN 
OVERGROWN 

WOUND AFTER LOGGING 

CANKER 

BURL 

CRACK 

SEAM 
OPEN 
OVERGROWN 

BUMP 

SUNSCALD 

CROOK OR SWEEP 

LEAN 

BUTT SCAR 


SIZE SYMBOLS 
D= DIAMETER L= LENGTH 
P= PROTRUSION We WIDTH 
VE = VERTICAL EXTENT 
MD = MAXIMUM DEVIATION 
DCF = DIRECTION CONCAVE FACE 
DIR = DIRECTION 
DE = DEPTH 
*= DEGREES 


Stem diagram. The defects shown in the lower 3-foot section of the south 


yrrespond to the defects in Figure 


3. The size symbols in the right-hand col- 


cate the kind of measurements to be entered on the diagram for each defect. 
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Stem Diagraming Method 


The first step in the procedure 
is to select sample trees at random 
from among potential crop trees. 
The stems of the sample trees are 
diagramed and photographed prior 
to cutting the stand to the pre- 
scribed stocking levels. The same 
trees will be diagramed and pho- 
tographed after each logging op- 
eration and at definite intervals 
throughout the course of the study. 

Prior to diagraming, permanent 
reference marks are established on 
the of the 
points for all subse- 


stem tree to serve as 


orientation 
quent diagrams. The point of dia- 


meter measurement is marked on 
the stem with a horizontal stripe 
of paint, and actual height 


above the ground is reeorded. This 


its 


is usually at breast height. 

To facilitate diagraming, the 
stem is divided into two equal ver- 
tical faces, one face oriented to the 
the other to the north 
The boundaries of the 


south and 
(Fig. 1). 
faces are marked at the point of 
diameter measurement with verti 
ca] paint marks about 6 inches long 
After the 
painted, a 34-foot sectional alumi- 
num pole marked at 1-foot inter- 
vals is placed vertically along the 
east side of the tree to serve as a 
cuide for the location of stem de- 
fects. At the time of each remeas- 
urement the pole will be placed 
at the same height in relation to 
breast height so that successive dia- 
grams of the tree will be 
comparable. 


reference points are 


same 


The location, type, and size of 
each defect indicator are entered 
on the diagram form as illustrated 
The details of the 
may be varied to 


in Figure 1. 
data recorded 
satisfy specific requirements. 
erook, and sweep in the standing 


A plumb 


sean, 


tree are also measured. 
bob device (Fig. 2) supplied by 
the Forest Products Laboratory, 
Forest Service, is used to measure 
the lean of the tree in 
The approximate direction of the 


degrees. 


. 
i 
yet 4 
| 
i 
| 
| 
| 
: 
|! 24 
44 8 
| 
| WL DE 
= Wl OE 
wie 
we 
Bs 
6m 
cr 
| 4 
| 
Fic. 1 
| | 
| 


DESIGN OF A CLEAR-PLASTIC DEVICE 
FOR MEASURING TREE LEAN 


Fic. 3 Southenst 


} Deviee for measuring tree lean 
] st Produets Laboratory instrument 


with a hand 


determined 
compass. The vertical extent, di 
rection of the coneave face, and 
the deviation from straightness are 


noted for crook and sweep 


The diagrams (Fie. 1) and pho 
tovrapl Kig. 8) obtained peri 
odically are used for evaluating 


changes in defect indicators, The 
locatio und size of a defect are 
best illustrated on diagrams while 
the appearance of the defect is best 
shown by a photograph 
Relationships between the exter- 
ior defect indieators and actual in 
terior defects are determined by 
dissecting trees outside the plot 
boundaries. A final evaluation of 
the effects of the silvicultural treat 
ments on quality will be accom 
plished by dissecting the sample 
trees when they reach maturity 
Based on the stem diagrams, the 
sample trees can be stratified into 
pretreatment quality classes and 
the volume increment of high-qual- 
ity wood compared by treatment. 


(modified from the saccharum Marsh 
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face of the 6-ineh d.boh. sugar maple Ace 
diagramed in Figure 1. Inset shows en 


larged picture of dead branch indicated by arrow. 


These data will be valuable in the 
formulation of marking euides for 
the management of voune hard- 
wood stands on the basis of stem 


quality, 


Crown Diagraming Method 

Tree quality research may also 
require a study of tree crowns. 
Crown position, size, shape, and 
the degree of competition all could 
affect the rate at which stem de- 
fects are grown over with sound 
wood. In this study, erown dia- 
vrams are obtained only for the 
sample trees and those in direct 
competition with them to provide 
a measure of crown changes with 
time and stand treatment. 

The form used for the crown 
diagram (Fig. 4) was adapted 
from the 1/10-acre map sheet com- 
monly used for sample plots by 
the Lake States Forest Experiment 
Station. ‘‘Plot center’’ is the butt 
of the sample tree being described. 


First, the crown circumference of 
the sample tree is plotted from 
measurements of crown radii. Sut- 
ficient measurements are taken to 
enable the sketcher to draw in any 
irregularities in the shape of the 
crown, Numerous instruments have 
been designed for the location of 
the crown edge. An instrument de- 
signed by Raspopov! was found to 
be very satisfactory for use after 
leaf fall (Fig The device con- 
sists of a rectangular box contain- 
ing a 45-degree mirror and horizon- 
tal hair for sighting, It is mounted 
on a universal joint with a pendu- 
lum-like rod for automatie level- 
ing, 

The observer walks outwardly 
from the tree trunk on a erown 
radius until the edge is sighted in 
the mirror. The distance and di- 


*Raspopovy, I. M. 1955. K metodike 
izucenija proekeii Kron devujev. (A meth- 
od of studying the crown projection of 
trees, Bot. Z. 40(6) :825-827. 
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REPLICATION 
South 
BATE 63-57 


CROWN DIAGRAM 


LOCATION Argonne fap for 
SWIVEL 


RECORDER DSc 
0.8.4. 5.6" AXES 
SPECIES «Hard Maple 
TREE 


HANDLE 


END VIEW 


| 
| 


_tCROSS HAIR 


RASPOPOV'S CROWN Puan view” 
PROJECTION INSTRUMENT 


SIDE VIEW 


CROSS 


Crown diagram. The heavy line indicates the crown Fic. 5.—Raspopov’s 


sample tree, 


lighter lines indicate surrounding tree 


, and the dotted lines show the overtopped parts of the 


rection to this point are measured = sketched. This is accomplished by 
with compass and tape and plotted locating the butts of surroundine 


on the map sheet. 


Because of the trees and plotting them on the 


itomatic leveling feature and the form along with diameter, erown 


large size of 


sighting box, class, and species. Crowns are 


crown measurements are made rap- sketched concurrently showing 
idly. During the summer when the overtopped parts with a dotted 


hardwoods are 


full leaf and line and non-overtopped parts with 


crown edges are harder to distin- a solid line. Trees down to 1 inch 
guish, a simple stick- and plumb-  d.b.h. are located within the ring 
bob device is more satisfactory, of overstory trees. A crown dia- 


Next, the trees competing with gram can be made in this manner 


sample tree 


a 


located and in about 20 minutes. 


instrument for measuring tree crowns. 


These diagrams provide a de- 
scription of the conditions before 
logging which would be impossible 
to obtain with crown classification 
systems alone. Changes in growth 
and defect development can be re- 
lated to the amount of crown area 
freed from competition on a given 
side. Finally, existing crown clas- 
sification systems can tested 
and new ones devised if study re- 
sults indicate the opportunity and 
need, 
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professional land 
managers have been concerned al- 
most exclusively with forestry and 
agriculture and all the natural ele- 
ments which bear on growing con- 
ditions, such as soil composition, 
rainfall and weather, problems of 
disease control, and similar mat- 
ters. In concentrating on these fae- 
tors, they have, for the most part, 
overlooked — the possibility that 
valuable mineral deposits may un- 
derlie the land which is under their 
supervision This possibility, re- 
ferred to as ‘‘mineral potential,”’ 
is one which warrants serious con 
sideration by all who control large 
tracts of land. Modern exploration 
techniques permit rapid in- 
expensive methods of assessing the 
mineral potential of large areas. 
While only a very small percentage 
of exploration programs discover 
commercial deposits of minerals, 
the rewards of a sueecessful pro 
eram may easily make its cost in- 


finitesimal 


Mineral Exploration Policies 


Any organization which controls 
such extensive land holdings as to 
warrant professional land manage- 
ment consciously or unconsciously 
follows one of three basie policies 
with respect to mineral exploration 
on its lands. These may be elas- 
sified as negative, passive, or active 
policies 

Vegative policy.—A land-owning 
company may refuse to consider 
mineral investigation either by it- 
self or by another party. Such a 
policy eliminates the possibility 
that the company will derive bene- 
fit from a commercial mineral de 
posit which may exist on its land 
Of even greater seriousness is the 
possibility that should it dispose 
THE AUTHOR is connected with the firm 
of Behre Dolbear & Co., Ine., mining, 


geological, and metallurgical consultants, 
New York Ci'‘y, 


Mineral Exploration as a Function 
of Land Management 


of some of its lands the company 
might unwittingly be giving away 
a valuable hidden asset. 

Why would any land manager 
follow such a policy? The prin- 
cipal reason may well be the fear 
that any mineral discovery would 
interfere with the normal opera- 
tions of his company—despite the 
fact that geological reconnaissance 
would in no way affect what is 
growing on the surface. Should 
initial investigations prove promis- 
ing, then the advisability of earry- 
ing the program further should be 
determined in the light of surface 
damage which might result from 
such work as weighed against bene- 
fits that might acerue. 

Some land-owning companies to- 
day doubtless follow this negative 
poliey, although none ean _ really 
afford to do so. 

Passive policy—By this term is 
meant the poliey whereby a com- 
pany is willing to negotiate if ap- 
proached by outside interests for 
prospecting rights. This is the most 
common attitude and at first ap- 
pears to be the logical approach 
for land management to follow, but 
it has eertain disadvantages that 
are not immediately obvious 

Unless the mineral potential of 
the land is obviously high, a min- 
ing company is not likely to be in- 
terested in undertaking a mineral 
survey of it. A passive policy on 
the part of current ownership ean 
then result in financial loss. A 
striking case in point is that of a 
real estate owner who is reported 
to have controlled at one time more 
than 100,000 acres in a particular 
area which was considered to have 
very little mineral potential aside 
from extensive sand and gravel de- 
posits. The owner decided to liqui- 
date his holdings. After disposi- 
tion of all but about 3,000 acres, 
the state geologists discovered ex- 
tensive deposits of ilmenite, a pri- 
mary titanium mineral, a large por- 


tion of which are underlying the 
lands. One of the principal deposits 
was found on a 12,000 acre game 
preserve all of which had either 
been donated or sold to the state at 
a nominal price. Currently the most 
promising deposit has been found 
on a 7,500 acre tract which the 
owner had sold to a real estate syn- 
dicate. This tract is now under 
option to a major mining company 
and should the option be exercised, 
the syndicate is expected to realize 
a net profit in excess of 400 percent 
on land owned for less than four 
years. It is ironic to note that a 
sizeable portion of this partieular 
tract had onee been owned by a 
company which mines ilmenite else- 
where, produces titanium products 
less than 100 miles away, and has 
searched for and examined ilmenite 
deposits all over the world. 

While these deposits were dis- 
covered by state geologists on the 
basis of careful scientifie dedue- 
tion, they would undoubtedly have 
been revealed in the course of a 
systematic geological reconnais- 
sance program. Ilmenite values 
that would warrant detailed inves- 
tigation may be noted at the sur- 
face or just beneath a thin eover 
of topsoil quite generally over an 
area of about 200 square miles. 

Another disadvantage of relying 
on an exploration company to car- 
ry out a mineral survey is that 
their efforts are naturally oriented 
towards the specific minerals of in- 
terest to them. In the active search 
for metallic ores commercial non- 
metallic mineral deposits are, all 
too frequently, neglected. 

Without venturing too far afield, 
it is appropriate to cite the case of 
exploration drilling which was 
done in Saskatchewan, Canada, in 
search of oil. No oil or gas was 
discovered in commercial quan- 
tities in this particular area, but 
substantial thicknesses of high 
grade potash were encountered. 
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The oil companies failed to recog- 
nize the value of their discovery, 
but fortunately for the Province, 
there is a law requiring publica- 
tion of the results of exploration 
drilling for oil. This information 
was available to the public for sev- 
eral years before its significance 
was recognized. Now nearly every 
domestic potash producer, as well 
as a number of foreign ones, have 
obtained potash holdings and the 
area is generally regarded as con- 
taining the greatest known deposit 
of potash in the world. 

When a landowner 
getting a mining company to carry 
out a mineral exploration program 
he should recognize the facts that 
such a program will probably not 
be exhaustive and that the explora- 
tion company will feel entitled to a 
greater share of any future profits 
resulting from their efforts than if 
the owner had offered specific fa- 
vorable indication in advance. The 
owner must decide for himself to 
what degree he is willing to share 
the risks as well as the potential 


succeeds in 


reward. 

Active policy.—This poliey is ap- 
plied by a company that is willing 
to initiate and maintain a mineral 
exploration program on its own be- 
half. There exists the possibility 
that each and every acre of ground 
is underlain by a commercially val- 
uable mineral deposit, or orebody. 
The probability that any given 
area is underlain by an orebody 
may be considered the mineral po- 
tential of the area, which can only 
be assessed by a systematic mineral 
survey. It is the contention of this 
paper that it is in the best interest 
of any individuals or company 
holding extensive tracts of land to 
determine the mineral potential of 
their land. Using modern methods 
n conjunction with available geo- 
logic information, an effective min- 
eral survey ean be carried out rap- 
idly and at relatively low cost. The 
eost of a survey cannot be deter- 
mined without knowing the size 
and location of the tracts, the 


amount of pre-existing information 
which is available, and the methods 
f prospecting to be used. Experi- 


Ol 


ence indicates, however, that min- 


eral reconnaissance costs be- 
tween $.10 and $.75 per acre. 


Steps in a Mineral Exploration 
Program 


Geological reconnaissance.—A 
mineral survey, or geological recon 
naissance as commonly called, is 
the basic step in any program of 
mineral exploration. Its object is 
to assess in a very general manner 
the mineral potential of large areas 
of land and to indicate what por- 
tions, if any, of the total area war- 
rant additional study. If further 
investigation is warranted, this first 
step provides background for sub- 
sequent work. Aside from reduc- 
ing the area to be investigated, the 
reconnaissance will what 
type of minerals should be sought 
and what methods should be used. 

Basically there is no difference 
in the objectives of a modern re- 


suggest 


Fic. 1.- 
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connaissance program and those of 
the prospector of years ago. In 
execution, however, there is a vast 
difference in the methods and tools 
which are currently available to 
accomplish this work. General geo- 
logical information is available for 
all of this country and a great 
mass of detailed geological data has 
been compiled by federal and state 
geological organizations, by educa- 
tional and scientific institutions, 
and by private companies. Aside 
from the work done privately, most 
of the data have been published or 
are otherwise available. 

Virtually complete aerial photo 
graphie the United 
States has been carried out by Va- 
While 


the quality of some of the earlier 


coverage of 
rious government agencies. 


work is not up to the high stand 
ards of today, it is all very useful 


in carrying out geological recon- 


Photo courtesy of U. S. Geological Survey 


This magnetic anomaly, which was picked up by an aerial geophysical sur 


vey, led to the discovery of a major iron ore deposit in Missouri. The orebody is 
covered by a minimum of 1,500 feet of sediments and there is no surface indication 
of its presence. It has been estimated that $30,000,000 will be spent to bring this 


100,000,000 ton deposit into production. 


Points of equal total magnetic intensity are located through use of magnetometer. 
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An example of photogeologic 


Services, Denver. 


naissanece. The science of photo- 
grammetry was brought to a high 
level of development during World 
War II and since that time great 
strides have been made in the 
branch known as photogeology. 
The field of airborne geophysies 
has shown most spectacular devel- 
opment and results in mineral ex 
ploration work. Not only have 
aerial techniques been devised to 
record deviations in the earth’s 
magnetic field which may be caused 
by reological features, but also to 
record variations in electrical con- 
duetivity and radioactivity of un- 
derlying rocks. The most recent 
development is a_ technique by 
which gravity anomalies may be 
determined from the air. Continu- 
ing geophysical research is result- 
ing in the development of highly 
refined instruments and methods 
which permit the recording of 
anomalies oceurring at inereasing 
depths below the surface of the 
earth. The use of the helicopter in 
special cases has enabled the air- 


interpretation of a jungle area in eastern 


Peru. The attitude of underlying rock formations may be interpreted through analy- 
. greatly reducing necessary amount of field surveying. Photogeology by Geophoto 


borne geophysicist to obtain cer- 
tain results not formerly available. 

Still another field and one which 
did not exist 15 years ago is that 
of geochemical prospecting. Simple 
field techniques have been devised 
for testing the heavy metal con- 
tent in waters that are sensitive to 
such low concentrations as 5 parts 
of heavy metal per billion parts of 
water. Somewhat more complicated 
procedures have been developed for 
testing the metal content of soils 
and soil samples may often be 
analyzed for less than 50 cents per 
sample. Geobotany is yet another 
type of geochemical prospecting, 
but one which has not found as 
broad an application as water and 
soil sampling beeause it is consid- 
erably more costly and is not con- 
sidered as effective as soil sam- 
pling. 

$v properly utilizing available 
geological information, coordinat- 
ing it with field observations, and 
applying the appropriate tech- 
niques it is now possible to carry 
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out geological reconnaissance of 
large areas with greater thorough- 
ness than ever before and at a 
relatively low cost per square mile. 

Subsequent investigation. 
Should geological reconnaissance 
reveal conditions suggesting the 
presence of a commercially valua- 
ble mineral deposit, then the min- 
eral exploration program should 
be carried a step further. Detailed 
investigation should be carried out 
by whatever methods appear ap- 
propriate, depending on the nature 
of the favorable indications. Map- 
ping of the surface geology, pos- 
sibly using enlarged aerial photo- 
graphs or topographic sheets as 
base maps, is usually the most im- 
portant phase of this step unless 
it appears that the underlying 
rocks are obscured by soil, water, 
or other geologically uninteresting 
formations. 

The mapping may be carried out 
in conjunction with surface geo- 
physical surveys or systematic geo- 
chemical sampling. The results of 
this sort of investigation should 
determine whether or not the min- 
eral potential of the area is great 
enough to justify carrying the ex- 
ploration program through the 
final step, namely testing. 

Testing.—At this stage the geol- 
ogists should know what they are 
looking for and approximately 
where it may be found. If the po- 
tentially valuable deposit outerops 
at the surface the geologists’ job 
is considerably simplified and some 
of the testing may be earried out 
by means of surface trenches and 
shallow pits. More frequently, how- 
ever, testing will have to be earried 
out by drilling of one sort or an- 
other. The object is to determine 
whether or not the deposit is truly 
of commercial size and grade. The 
amount of drilling required to ac- 
complish this purpose is largely de- 
pendent on the nature of the de- 
posit and may vary from one or 
two dozen holes in the case of a 
continuous bedded deposit such as 
coal, potash, or limestone to hun- 
dreds of holes in the case of ir- 
regular deposits. 

Again depending on the nature 
of the deposit, it may be necessary 
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to carry out extensive metallurgi- 
cal tests to determine the recover- 
ability of its commercial contents. 

Any mineral exploration pro- 
vram may be divided into three 
logical steps: reconnaissance, in- 
vestigation and testing. The results 
of each step determine whether the 
subsequent one should be initiated 
and what methods are applicable. 
The costs of exploration per square 
mile increase substantially with 
each step while the target area is 
being narrowed down and_ the 
probability that a commercial de- 
posit does exist is being increased. 


Initiating an Exploration 
Program 


An active mineral exploration 
program may be carried out by a 
company that is not primarily in 
the business of finding or develop- 
ing mineral resources in either of 
two ways. One plan, which is more 
applicable to a small company, is 
to engage a firm of consulting geol- 


ogists to carry out the program. 
The other method, one more ap- 
propriate for a company with ex- 
tensive land holdings, is to estab- 
lish a small geological staff of its 
own. Such a staff, under the direec- 
tion of an independent senior ge- 
ologist, or preferably a group of 
geological consultants, in order to 
draw from more varied experience, 
could carry out a long range pro- 
gram that would ultimately assess 
the mineral potential of all lands 
controlled by the company or un- 
der consideration for purchase or 
sale. An effective program of this 
nature might be undertaken on an 
annual budget of as little as $25,- 
OOO per vear exclusive of the costs 
of any airborne geophysical sur- 
veys undertaken, 

As soon as its exploration pro- 
gram has revealed promising indi- 
cations of an orebody, the company 
is in a position to decide whether 
to investigate more thoroughly it- 
self or to negotiate with a mining 
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company. It should be pointed out 


that the federal government, 
through the Defense Minerals Ex- 
ploration Administration, has been 
willing to provide loans for ex- 
ploration purposes to companies 
and individuals able to provide 
satisfactory indications of the pres- 
ence of specified mineral eommodi- 
ties. Should commercial deposits 
result from these indications, these 
loans are repaid within a period 
specified in the contract (usually 
10 vears). Should no commercial 
deposits be found, the contract will 
be terminated and the government 
retains no claim or lien against the 
property. During the last three 
months of 1957 the government was 
lending up to 50 pereent of the 
total exploration costs for such 
commodities as copper, lead, zine, 
uranium, tungsten, and mereury. 
It would lend up to 75 percent for 
beryl, strategic mica, nickel, cobalt, 
manganese, and certain other com- 
modities. 


the serious 


“vour lands 


enue,” 


Mr. Donald’s 
consideration of 
owners of forest properties. It 
says in. effect 


possibilities that you are over 
looking. It is feasible for you to 
survey these possibilities just as 
you survey the wood production 
potential of your lands. If your 
principal management objective 
is the production of wood, pretty 
generally you will find that the 
produetion of minerals will not erals 
conflict with this 
objective; and you may diseover 


be in. serious 


article deserves of the multiple-use policy of 


to such owners of land management. 
Michigan De 
partment of Conservation for 


may have mineral heen true of the 


million acres of 


including 


an important new source of rey from mineral 
mates %4 million dollars annual- 
It is interesting to note that ly. 


many federal and state agencies 
charged with the responsibility 


which T worked for many years. 
Using its own geologists for ex- 
ploratory purposes in the fou 
land under its 
supervision, the Department de 
veloped leases with mining com 
panies covering a variety of min- 
sand, gravel, 
limestone, iron, copper, oil and 
cas. The state’s current revenue 
leases approxi- 


This has 


this concept is the exact opposite 
of that of the early land com- 
panies which put together large 
land holdings for their potential 
mineral value, and developed 
forest operations as a secondary 
objective. This was true of the 


undertake a preliminary mineral 
survey, the decision as to which 
action to pursue from 
will depend, of course, 
upon the results of the prelimi 
nary survey, and upon the ability 


private company 


major iron and copper com- 


insula. 
The development 


panies in Michigan’s Upper Pen- 


of the company to finance fur- 
ther surveys of mineral possibili- 
ties indicated. 


resources has long been a part 


S. G. FONTANNA 
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In 1936, Nilsson-Ehle discovered a 
triploid aspen in Sweden which 
grew more rapidly than the diploid 
aspens, and this finding generated 
great interest in the potentials of 
breeding polyploid forest trees. Ef- 
forts to induce polyploidy by phys- 
ical means such as X-ray, heat, or 
ultrasonic treatment are only mod- 
erately promising in trees and re- 
quire expensive equipment, where- 
as colchicine (Coo Hes NO«g) effee- 
tively doubles the chromosomes and 
is not costly. This accounts for the 
widespread acceptance of colchicine 
bv forest tree breeders 

Since the qualities of colchicine 
were discovered, a great number 
of new plant varieties which orig- 
inated either directly or indirectly 
from colchicine treatment, have 
been patented. One of the recent 
additions to this list is the ‘‘ 
trix Farrand Forsythia,’’ a trip 
loid plant whose flowers are about 


sea 


three times the size of diploid for- 
sythia With forest trees, however, 
the results have been less spectac- 
ular and rather discouraging. One 
of the difficulties lies in the failure 
to produee, on a large seale, poly- 
ploids which are able to survive and 
produce fertile flowers. 

The purpose of this investigation 
was to obtain more satisfactory 
treatment techniques for pines, and 
various methods were tried and 
modified in an effort to obtain a 
large number of polyploid individ- 
uals. When polyploidy is induced 
in young seedlings, a considerable 
period of time will elapse until 
they produce fertile pollen or fer- 
tile ovules. Many of these poly- 
ploids suecumb during this inter- 
val. Therefore, if chrofosome dou- 
bling can be achieved during the 
development of the male reprodue- 
tive struetures, the diploid pollen 
ean be used directly in controlled 
pollinations to obtain triploid prog- 
eny. 


THE AUTHOR is assistant professor of for- 
est geneties, Yale University, School of 
Forestry, New Haven, Conn. 


Colchicine-Induced Polyploidy in Pines 


In this paper are reported the 
results of a series of studies on the 
induction of polyploidy in pine, by 
treating seed, seedlings, and male 
strobili with colchicine. The report 
is divided into three main parts: 

1. Treatment of seed and seed- 
lings of slash pine, Pinus elliott 
Engelm. with colchicine. 

2. Culture of slash pine em- 
bryos on colchicine-enriched agar. 

3. Treatment of male strobili of 
three species of pine with colchicine 
during meiotie and post-meiotie 
divisions (Loblolly pine, Pinus 
taeda 1.., Austrian pine, Pinus 
nigra, Arnold, and Mugo pine, 
Pinus mugo, Turra.). 


Review of Literature 


After Blakeslee and Avery’s re- 
port (2) on their suecessful indue- 
tion of polyploidy in plants, sim- 
ilar investigations were started 
throughout the world, and Mirov 
and Stockwell (20) probably can 
be eredited with the first induction 
of polyploidy in a forest tree. No 
attempt will be made here to re- 
view all the studies with colehicine; 
only those reports are cited which 
had a direct bearing on the method- 
ology used in this study. The read- 
er who desires more information on 
this subject is referred to the com- 
prehensive literature review by 
Dermen (3), and to the recent 
book, Colchicine in Agriculture, 
Medicine, Biology and Chemistry, 
by Eigsti and Dustin (7). 

Colchicine acts on the spindle 
fiber mechanism during mitosis and 
arrests normal cell division at meta- 
phase. Without these spindle fibers 
the chromosomes fail to move in an 
organized manner and become seat- 
tered throughout the cell. After 
separation the chromosomes pass 
through a telophase, and eventually 
a membrane is formed around the 
nucleus which, at this stage, has 
twice the original number of chro- 
mosomes (7). Therefore, colchicine 
is only effective on actively divid- 
ing cells, which accounts for the 
fact that most of the treating meth- 
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ods are very similar. In general, 
active tissue is treated, and opti- 
mum conditions for cell-division 
are maintained throughout the 
treatment period. 

Colchicine has been effectively 
applied in an aqueous solution (20, 
9), a glycerine solution (5), in agar 
(23, 8), or in a lanolin paste (217, 
24). Depending on the type of 
treatment and plant material, the 
concentrations have been varied 
with good results from 0.05 percent 
(6), to 2.0 percent (24). Similarly, 
the period of treatment has ranged 
from a few hours up to 25 days. 

The most common method is to 
treat the seed, either before ger- 
mination or during germination, 
by soaking it in colehicine under at- 
mospheric or reduced pressures, or 
by germinating it on filter paper 
which is moistened with the eolchi- 
cine solution. This was done for 
pine (20, 6,9), redwood (12), Japa- 
nese cypress (14), spruce and larch 
(10), and bireh (13). The seed was 
conditioned in various ways: strat- 
ified, seed coat or endosperm re- 
moved, and grown on either soil or 
sand, or on enriched agar. 

With some plans, treatment of 
the growing shoot has been suecess- 
fully used, as in sugar beet (23 
pea (25), white clover (7), cran 
berry (4), pears (5), apple (8) and 
pine (9). Working with rice, Luong 
(15) found it necessary to split the 
growing point of the freshly ger- 
minated seedling before treatment 
with colchicine. 

Pollen with more than the hap- 
loid number of chromosomes has 
been obtained by treating the flow- 
ers either before or during meiosis, 
but most of these pollen erains were 
abortive (2.3, 11). 

The over-all changes in the col- 
chicine-induced polvploids in the 
different plant species are very sim- 
ilar and ean be summarized as fol- 
lows: the leaves or needles become 
thickened and are few in number, 
the cells are larger but the number 
produced is smaller, the foliage is 
dark green, the branches are coars- 
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er, the guard cells are larger which 
results in larger stomates, and 
dwarfing of the plant is common. 
The root system is often unable to 
grow, but this difficulty has been 
overcome in a few instances by 
grafting polyploid 
normal diploid seedlings (79, 9). 
Unless polyploidy is induced at 
a very early stage, mixoploid plants 
are produced. Also, the meristems 
of the polyploids have a tendency 
to revert to a diploid condition, 
either in toto, or they produce side 
branches with diploid cell comple- 
ments. Some of the treated poly- 
ploid forest trees, however, main- 
tained their polyploid condition to 
the stage where they produced 
fertile female 
Johnsson (1.3) 
tetraploid 


seedlings on 


viable pollen and 
flowers (26, 15 

suecessfully used two 
bireh trees, which he had obtained 
by colehicine treatment, as female 
parents to produce triploid prog- 
eny. After one year, these triploids 
were slightly shorter, but had the 
same diameter as the diploid seed- 


lings 


Treatment of Slash Pine Seed 
and Seedlings 


Materials and Methods 

1. Treatment of seed.—1. Seed 
which had been stored under dry 
‘conditions in a refrigerator until 
aqueous col 
echicine in 0.1, 
0.2. 0.4, and 0.5 percent at a tem- 
perature of 6°C. One hundred 
seeds were treated with a 5 ee vol- 
ume of the solution for periods of 
1, 2, 3, 5, 10 and 20 days. 
2 Seed that had been stratified 


used was soaked in 


coneentrations of 


in a refrigerator for 20 days was 
treated in the same manner as un- 
der ] 

Seed which had been strat- 
ified in the refrigerator for 45 days 
was mixed with finely ground peat 
moss and placed in a covered glass 
The with 
colchicine solutions in coneentra- 
tions of 0.05, 0.1, 0.2, and 0.4 per- 
ent. and the seeds were allowed to 


moss was soaked 


alist 


verminate under room temperature 
n this mixture. The seedlings were 
‘moved from the peat moss once 
they had germinated, and 250 seeds 
re used for each concentration. 
> Treatment of freshly germi- 


nated seedlings.—1. Seed was al- 
lowed to germinate and when the 
root was about 2.5 em. long the 
seedlings were removed and treat- 
ed. The extended 
through holes in a wire screen so 
that the tip of the root projected 
into a dish of water. A pad of cot- 
ton, soaked in the colchicine solu- 
tion, was placed on top of the seed- 
(Fig. 14). Treatment 


roots were 


took 
9 


ling 


place at room temperature for 1, 2 
3, and 4 days, with colchicine con- 
centrations of 0.1, 0.2, 0.4, and 0.5 
percent. Thirty seedlings were used 


in each treatment. 

2. Using the same procedure as 
under 1, seedlings were treated in 
a refrigerator (6°C) with ecolehi- 
cine concentrations of 0.2 and 0.4 
percent, for 1, 2, 3, 5, and 10 days, 
and with 0.5 percent for 1, 2, 3, and 
4 days. 


3. Freshly 


germinated seeds 


tton Soaked 
n Colchi ne 
re Screen 
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were placed in a trough so that the 
cotyledons and growing point (still 
covered by the seed coat) were sub- 
merged in a colchicine solution and 
the root tip extended into water. 
Special troughs had been fashioned 
with paraffin in Petri dishes (Fig. 
1B), and O04 percent colchicine 
solution was used for 1, 2, 5, and 10 
days. The dishes were placed in a 
large Petri dish to prevent the 
evaporation of the colchicine, and 
refrigerator 
treatment 


they were kept in a 
(6°C) throughout the 
period. Fifteen seedlings were used 
for each treatment. 

4. Seedlings with a total length 
of 2.5 to 7.5 em. were used for this 
treatment. Their roots were placed 
in holes in a block of 1.5 percent 


agar, and a thin layer of 2.5 per- 
cent agar was poured around the 
seedlings to seal the roots and pro- 


tect the root tips from being af- 


4 2 Paraffin 
t 


Water 


Cotton Soaked 
in Colchicine 

Primary Needles 
Intact 


Primary Needies 
Clipped 

month-old 
Seedlings 


1. 


method (Bl1-+-2). B Paraffin trough placed in Petri dish (B3 
D Radicle supported by glass rod (B7). BE 


block of agar (B4). 


Schematic illustrations of several of the treating techniques. A 


W ire-sereen 
. C Roots sealed in 
Cotton placed on 


primary needles (C2). F Tip of seedling slit with a razor (C3 
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TABLE 1 PERCENTAGE OF SURVIVING 


POLYPLOID SEEDLINGS 


Propucep By TREATING 


Tue Seepuines By Tur Wire-Screen Metuop, Expressep AS A PERCENT OF TOTAL 


NUMBER OF SEEDLINGS SURVIVING AFTER 


Room temperature 
tment pe riod 


Colchicine 
Percent Tres 


The part 
protruded 


fected by the colchicine 
of the 
above the 
colchicine solutions of 0.2 0.4, and 


2. 3, and 6 days 


seedling which 


surface was immersed in 


Ob percent for 1, 
Fig, 
used in each treatment, and they 


Twenty seedlings were 
were kept under constant daylight 
fluorescent illumination (S00 foot 
eandles 

5. Seed was germinated in Petri 
filter until 
the root tips became visible. Col- 
ehieine in 0.1, 
0.2. and 0.4 percent was then added 


dishes on moist paper 


concentrations of 


and vermination was allowed to 


temperature for 
Fifteen seed- 


continue at room 


1, 2, 3, 4, and 5 days 
lings were used per treatment 

6. The same procedure as under 
5 was carried out for dishes placed 
in a refrigerator (6°C) for 1, 2, 3, 
5, and 10 days 

7. Freshly germinated seedlings 
were placed in 5 em. Petri dishes 
so that their cotyledons and grow 
were submerged in a col 


mig Tips 


chicine solution and the root tips 
were supported out of the solution 
Fig. 1D The 
dishes were placed in a refrigerator 
H ( for 1, 2, 3, 4, 
concentrations of 


by a glass rod 
5, and 6 days. 
and colchicine 
0.1, 0.2, 0.4, and 0.5 percent were 
Ten treated 
under each condition 

Treatment of seedlings ] 
The apical growing point of three 


sed seedlings were 


week-old seedlings were treated 


with colchicine coneentrations of 


0.1, 0.2, and 0.5 percent for periods 
of 1, 3, and 10 days. A small pad 
of cotton was placed on the grow- 
ing point, and the cotton was kept 
moistened with several applications 
of solution during the day. On one 
half of the seedlings the primary 
needles which had started to form 
were clipped. Ten seedlings were 
treated under each condition. 

2. The growing points of three- 


Days 


3 WEEKS 


Refrigerator 
Treatment period ( Days) 


seedlings which were 


month-old 


individual pots were 


vrowing in 
treated in the same manner as un- 
der 1 (Fig. 1F). 

3. The upper 
three-month-old seedlings was split 


part (2 em.) of 


with a razor, a piece of absorbent 
cotton soaked wth a colchicine solu- 
tion was placed in the slit, and the 
two halves were held together with 
wire clamps (Fig. 1F'). The seed 
lings were treated with 0.2 and 0.4 
percent aqueous colchicine for 1, 2 
and 3 days, with three replications 
After the treat- 
period, the cotton 
moved the split 
clipped together. 


for each treatment. 
ment was re- 


and parts were 


Results 

Unless stated otherwise, the chro- 
mosome number of a putative poly- 
ploid seedling which was detected 
hy its over-all appearance was de- 
termined on meristematic needle 
Squashes were prepared ac- 
eording to the method of Mergen 
and Novotny (17), and idiograms 
with a camera lucida 
under a 


tissue 


were drawn 


or a projection mirror 
magnification of approximately 
X2000. Throughout this 
whenever the polyploid is 


used, it refers to seedlings or eells 


report, 
term 


whose chromosome count has been 
determined to be a multiple of (n ‘ 
and greater than (2n 

A. Seed treatment—From a to- 
tal of 6,000 seeds which were treat- 
ed by soaking in colchicine, only 16 
seedlings (0.27 percent) remained 
polyploid after 6 months. There was 
no pattern as to the effect of con- 
centration or period of treatment, 
and the poly ploids appeared to be 
distributed the 

There was also no sig- 


randomly among 


treatments. 

Editor’s The used to 
designate a single set of chromosomes in 
the nueleus, or half the number (2n) nor 
oceurring in vegetative 


note. symbol 


mally cells. 
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nificant difference between the ger- 
mination rates of the seed lots as a 
result of the colchicine, and strat- 
ification did not effect seedling be- 
havior. 

Of the 
germinated in 
22 (2.2 percent 
polyploid after 6 months. Of these, 
3 resulted from treatment with 0.2 
percent colchicine, and 18 from 
treatment with 0.4 percent colchi- 
cine. Most of the seedlings treated 
in 0.4 percent eolehicine had poly- 
ploid radicles right after treatment, 
but the these 
either unable to survive or 
diploid 
within a few weeks. 

B. Treatment of freshly qermi- 
nated seedlings —Of the 
tested, the ‘“wire-screen 
Bl, Fig. 14) gave the best results. 
Of a total of 912 treated, 125 (13.5 
percent seedlings were polyploid 
right after treatment. After 
months, 110 had reverted to dip- 


1.000 seeds which 
treated 
seedlings remained 


were 


peat moss, 


were 
they 
eondition 


majority of 


reverted to a 


methods 


Method 


four 


loid and appeared to be normal in 
all respects, but the remaining 15 
(1.6 were still poly ploid 
after 6 months. Although the treat- 
ment at room temperature brought 
about a greater number of abnor- 


percent 


mal seedlings, the survival of those 


treated in the refrigerator was 
much greater, due to the retarded 
the 


be seen in 


growth during treatment pe 
riod. As ean Table 1, 
the majority of polyploids was ob- 
tained by the treatment at higher 
concentrations and for longer pe- 
riods, but there was a great deal of 
Variation among the various treat- 
ments. 

Eighteen (30 percent) seedlings 
of the 60 seedlings treated in the 
trough were abnormal. Of these, 
14 (22.3 had originated 
from treatment with 0.4 
colehicine for five and ten days. 
After four months all of 
which had survived were diploids. 
Throughout the treatment it 
difficult to keep the cotyledons sub- 
merged in the colchicine solution ; 
they either tended to float, or the 
hypocotyl or the radicle pushed the 
top out of the trough. 

The treatment in agar was a com- 
plete failure. Sealing the roots in 
agar, along with the subsequent 


percent ) 
percent 


those 
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treatment with colchicine, was le- 
thal for all seedlings. Death was 
probably caused by lack of oxygen. 

Of the 2,000 seedlings treated on 
filter paper at room temperature, 
71 (3.5 percent) remained poly- 
ploid after three months, with the 
majority arising from treatment 
with 0.4 and 0.5 percent for 4 or 5 
days. Only 7 of the seedlings treat- 
ed in the refrigerator were poly- 
ploid. Subsequent survival of all 
the seedlings treated on filter pa- 
per was low, probably because the 
root tips were damaged by the col- 
chicine. 

Seven (1.45 percent) of the 480 
seedlings treated by the rod method 
developed into polyploids. All were 
obtained from treatment in 0.4 and 
0.5 pereent colchicine for varying 
lengths of time. During the treat- 
ment many of the seedlings changed 
their intended _ position, which 
caused the tops either to be above 
the colchicine solution or the root 
tips to dip accidentally into the 
solution. A high mortality of the 
seedlings resulted. 

(. Treatment of 
Treating the growing points of 240 


seedlings. — 


three-week-old seedlings resulted in 
32 (13.8 pereent) abnormal seed- 
lings. This abnormal growth varied 
the swelling of individual 
needles, to the formation of poly- 
ploid shoots. Three months after 
treatment all the new tissue had a 


complement. 


from 


diploid chromosome 
The temporary polyploid condition 
was evenly distributed among the 
various treatments. 

Of the 240 two-month-old seed- 
lings treated, 59 (24.6 percent) 
showed abnormal conditions, and 5 


had formed polyploid shoots after 
one month. Only 6 of the seedlings 


which had not been wounded de- 
veloped abnormal features, and one 
of these was polyploid. As with 
the three-week-old seedlings, all the 
w tissue produced two months 
fter the treatment was diploid. 
The split top of the seedlings did 
back together after the 
otton was the 
ids were covered with a dead 
- of cells, and the wounds had 
started to callus. Of the nine seed- 
lings treated with 0.5 percent col- 
polyploid 


not grow 


removed because 


ehicine, two produced 


illustration of the 
Top-cleft. 


Fig. 2.—Schematie 
three grafting techniques. A 
B Side-slit. C Bottle-graft. 


shoots and both are still polyploid 
after more than one year. 


Grafting of Polyploids 
Because most of the polyploid 
seedlings which were produced died 
as a result of their inability to pro- 
duce an effective root system, ab- 
normal seedlings were grafted on 
healthy diploid pine root- 


stock. The scions consisted of three- 


slash 


week-old seedlings which showed 
moderate to extreme abnormalities, 
and some were obtained by germi- 
nating and growing the seedlings 
in peat moss which was saturated 
with 0.4 percent colchicine (item 3 
under Treatment of seed above). 
Three types of grafts were used: 
top-cleft, side-slit, and bottle-graft 
(Fig. 2). 


pine seedlings, approximately two 


Actively growing slash 


A 


Fia. 
Scions were obtained by treatment A3. 
triploid (3n). 
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months old, were employed as stock. 
The grafted plants were kept in a 
cool, darkened room for two weeks 
after grafting to minimize the graft- 
ing shock, and they were individ- 
ually covered with glass jars to 
maintain a high humidity around 
the scion (/6). After this initial 
period, they were moved into a 
greenhouse and placed in a sweat- 
box until the union had formed. 
Once the graft was well established 


| the plants were moved to an open 
bench, and placed under a 16-hour 
photoperiod, 


‘~Of a total of 130 attempted micro- 
evrafts, there successful 
grafts after four months. Most of 


because 


were 50 
these failures occurred 
some of the abnormal seedlings, al- 
though still 
did not form a union, and the callus 
growth from the healthy 
plant lignified before it had united 
with the cells of the scion. After 
14 months, 9 of the were 
still polyploid. The height of these 
grafts is quite variable and ranges 
each 


and succulent, 


green 


stock 
SCIONS 


from 2 em, to 25 em., and 
vraft different 


(Fig. 3) 


has a appearance 


Morphology of the Polyploids 
The very ab- 


normal that 
were verified by smears to be either 


Gross morphology. 
polyploid seedlings 
tetraploid or octoploid, had = thick- 
ened cotyledons which had a ten- 
When 
place before the 


deney to grow in a spiral. 
polyploidy took 


3.—Mixoploid slash pine scions on normal stock, 10 months after grafting. 
A Scion has 3n+4n cells. B+C. Scions are 


B 
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4 
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Fig. 4.—Effect of colchicine treatment on growth of slash pine seedlings. A. Seedlings treated with 0.5% colchicine for 4 days 
by the wire-screen method, one week after treatment. B Comparison of cotyledons of control (left), and colchicine-treated slash 
pine (right), C+D. Cross-section through growing point of radicle of control (C) and polyploid (D) seedling (same magnifica- 


tion E+F. Cross-section through growing point of control (E) 


The development of the polyploid is retarded (same magnification 


seed coat had been shed, the enlarg- 
ing cotyledons were unable to split 
the integument and separate the 
two halves of the seed coat. Unless 
the seed coat was cut loose and re- 
moved, the seedling died. In addi- 
tion, the stored food in the ‘‘endo- 
sperm’’ tissue was not utilized by 
the developing embryo when the 
seed was placed in a medium which 
contained colchicine. The radicles 
were swollen and ended in a knob, 
but the number of cells in cross- 
section was about the same in dip- 
loid and tetraploid roots, with the 
cells in the tetraploid roots being 
larger (Fig. 4C and D). Some were 
able to develop a diploid root pri- 
mordium from cells which were 
located a few mm. above the root 
tips. In these instances, the diploid 
root developed to the extent that it 
was able to support the growth of 
the seedling. 

The needles were dark green with 
a bluish hue, and the cotyledons 
and primary needles especially 


were shorter and thicker than those 
of diploid plants (Fig. 4A, B, BE, 
and F'). The terminal buds were 
enlarged and on most plants had 
the appearance of a knob. Second- 
ary needles on the various poly- 
ploids were most variable: some 
were long and thick, some were 
short and thick, while on some 
plants the needles within the fas- 
cicles had fused together. The sec- 
ondary needles were slow to appear 
and often had a tendency to eurl. 
This diversity of growth patterns 
is illustrated in Figure 5. The over- 
all height growth was depressed in 
all instances, and the tallest poly- 
ploid seedling was 57 em. after 18 
months, as compared to an average 
height of 70 em. for the controls. 
The cells of the polyploids were 
larger and irregular. This irregular 
pattern was especially pronounced 
in the arrangement and the size of 
the stomates. The number of stom- 
ates was counted on 25 normal and 
25 polyploid needles on the outer 


and polyploid (F) seedling. Both seedlings are of the same age. 


and inner surface of primary nee- 
dles within a 4 mm.” area located 
in the middle of the needle. The 
average number per mm.” for the 
normal seedlings was 81.6 + 2.18 
as compared to 47.8 + 2.60 for the 
polyploid needles. On each of these 
25 normal and 25 polyploid needles 
the guard cells of 10 stomates were 
measured. The average length and 
width of a diploid guard cell was 
57.84+.41y and 20.734+.19u and 
for the polyploids 67.4y%+.50u and 
26.1. + .20y. respectively. 
Chromosome counts.—Rieht after 
treatment in colchicine all the ab- 
normal seedlings were mixoploids, 
the chromosome number within an 
individual ranging from 2n to 8n. 
This mixoploid condition stabilized 
after a few weeks, and the seedlings 
either reverted to diploids, or sta- 
bilized at either 3n, 4n, or a mixture 
of 2n, 3n, and 4n. Those seedlings 
which showed the greatest degree 
of abnormality after the treatment 
tended to remain 3n or 4n. Several 
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of the mixoploids produced a chi- 
maeric polyploid side-branch and 
resumed their normal ploidy for the 
balance of the shoot (Fig. 5H). 
Other individuals were sectional 
chimaeras, producing diploid nee- 
dles on one side of the shoot and 
polyploid ones on the other half. 
As mentioned before, a large num- 
ber were able to initiate a normal 
diploid root from the tissue above 
the polyploid growing knob; in 
these instances this new root al- 
lowed the polyploid shoot to sur- 
vive. 

Culture of Slash Pine Embryos 

on Colchicine-enriched Agar 


Slash pine embryos were grown 
on colchicine-enriched agar so that 


Appearance of 14-month-old polyploid slash pine seedlings as compared to a normal diploid plant. 


> vears old 
f treatment B5; 
, 4 days; 
4 days; 

-4n 


0.27% ; 


room temperature ). 


. B Mixoploid (2n+3n) 
5 days; room temperature. D Triploid (3n) seedling (A3; 
0.49%; 5 days; refrig.) G Triploid (3n 


room temperature). F Mixoploid (2n+3n) seedling (B2; 
room temperature). 


H Chimaerie seedling (Bl; 0.5%; 


the seedlings could be treated at 
the earliest possible stage of their 
development. Embryos were ex- 
cised aseptically from seeds which 
had been stratified for 60 days, and 
placed on Bacto Yeast Morphology 
Agar.* Colchicine was added to the 
agar in concentration of 0.01, 0.05, 
and 0.10 percent. 


Experimentation and Results 
After the 
from the material in which they 
were stratified, they were soaked 
for five minutes in saturated aque- 
ous bromine solution to which de- 


seeds were removed 


“Trade name of DIFCO Laboratories, 
for agar preparation containing a carbon 
source, amino acids, vitamins, trace ele 
ments, and major elements. 


seedling obtained by method Cl; 0.1%; 


10 days. C 


days; 
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tergent had been added. They were 
then rinsed in sterile water, the 
seed coats were removed, and the 
seeds were then submerged in un- 
diluted ‘‘Chlorox’’ solution for 15 
After this, the embryo 
sterile instru- 


minutes. 
was removed with 
ments and placed on an agar slant 
in a culture tube. The tube was 
either stoppered with a cotton plug 
and capped with ‘‘Saran Wrap,”’ 
to retain the moisture, or covered 
The cultures 


ineubator at 


with aluminum foil. 
were placed in an 
25°C under daylight 
light (600 foot 
jected to a photoperiod of 16 hours. 

A. 0.01 percent colchicine —Of 
18 embryos which were cultured, 


fluorescent 


candles) and sub- 


A Normal diploid 
Mixoploid (2n+-3n) seedling as 

E Tetraploid (4n) seedling 
seedling 


Upper shoot 2n, side 


0.4% 


j 
ok 
WN 
4 
sit 
f 
\ 2 SS 440 


E F 


Fig. 6.—Effeect of treatment of the microspore mothe 
crospores resulting from treatment of the microspore mother cells with 1.00 colchicine. 
D. Colchicine treated microspore diad in the second division. Note abortive partition wall. E—/. Mugo pine. EF Nor 


metaphase 


G 


mal (haploid) microspore. F Colchicine-treated (diploid?) microspore in vegetative 
grain. 11+], Germinated pollen, resulting from microspores which were treated with colchicine, having enlarged tubes. The mag 


nifications of the paired comparisons in Figure 6 are the same. 


13 started to develop chlorophy! 
and were green after three days 
They remained green for up to 10 
days, after which time they began 
to degenerate. Only one of the 
embryos started to form a radicle 
The part of the embryos in contact 
with the agar was swollen, and 
tended to become necrotic. As indi 
cated from a squash of the develop- 
ine radicle, some of the cells were 
polyploid, and the highest ploidy 
present Was Sn 

B. 0.05 percent colehicine.—Of 
22 embryos cultured, 6 become con 
taminated and died, but the re- 
maining ones developed chloro- 
phyll after one week. There was ex- 
tensive swelling and distortions of 
the seedlings, especially at the 
points at which they were in con 
tact with the agar. The rudimen- 
tary cotyledons did not grow in 
length but became swollen and the 
radicle only formed a knob. The 


chlorophyll disappeared gradually 
and was replaced by a red_ pig- 
ment. After 30 days all the embry- 
os had died and no chromosome 
counts could be made. 

0.10 percent colchicine. 
Twenty embryos were excised and 
implanted on the agar containing 
0.10 percent colchicine. The surviv- 
ing embryos had an enlarged hy- 
pocotyl, but no roots were formed. 
Instead of developing chlorophyll, 
all the embryos were red in color, 
and started to turn chocolate- 
brown. After 50 days the embryos 
showed no further sign of growth. 
Chromosome counts in several of 
these indicated them to be poly- 
ploids, with a maximum number of 
96 chromosomes in one cell, 

dD. Controls. Excised embryos 
were placed on the enriched agar 
with no colchicine added to it. All 
of these grew vigorously for the 
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cells with colehicine, A D, Austrian pine, A Normal microspores, B Mi 


( Normal microspore in first vegetative 


metaphase. G@ Normal germinating pollen 


first five days, continued 
growth, although at a reduced pace. 
for the remainder of the 30-day 
period, 

In addition to these, some were 
erown in agar or moist sand to 
which an aqueous ‘‘endosperm”’ 
extract had been added. Some of 
these embryos developed into nor- 
mal-looking seedlings. The largest 
of these seedlings had a root which 
was 3 em. long, and its primary 
needles grew to 1.5 em. before it 
became dormant. 


Treatment of Developing Male 
Strobili 


To obtain diploid pollen of loblol 
lv pine, Austrian pine, and Mugo 
pine, immature male strobili were 
treated with colchicine. The strobili 
were treated when the microspore 
mother cells started their 
melotie division. 


4 
186 
3 
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Methods 

A. Loblolly pine.—Branches of 
loblolly pine bearing immature 
male flowers were collected in the 
Olustee, Florida, area during the 
period of January 30, to February 
». The needles were stripped from 
the branches and the 
male flowers were immersed in 
Coplin jars containing either 0.2 


clusters of 


or O45 percent aqueous colchicine. 
They were treated inside a ‘desic- 
cator under reduced pressure (14 
atm) for periods of 30, 45, 60, 75, 
and 90 minutes. The colehicine was 
heated to 40-50°C. to facilitate the 
penetration of the solution into the 
resin-covered catkins. 

Thirty 
three replications for 
bination of time and concentration. 

The colehicine solution 
was washed off after the treatment 
and the branches bottle- 
vrafted onto slash pine stock. 
sranches 


treated, 
com- 


were 
each 


branches 


eXCeSS 
were 
B. Austrian pine. 
bearing immature male catkins of 
Austrian pine were grafted during 
late winter 1957 on potted root- 
stock. They were into a 
ereenhouse during the later part of 
March, and when some of the mi- 

mother cells within a 
had. started their 

the entire cluster 
treated. The protective scales were 


one 


moved 


crospore 
cluster 
division, 


meiotic 
was 


the aments on 
of the cluster, while the re- 
maining half remained untouched 
Absorbent cotton was 
between and around the 
trimmed catkins, and the eotton 


was kept soaked with 1.0 percent 
9 


removed from 


side 


for control. 


placed 


colchicine for or 
hours. The treatments an- 
plied between 11:00 a.m. and 2:00 
p.m. when the temperature in the 
between 23 


aqueous 
were 


ereenhouse ranged 
and 26°C. A total of 
were treated in this manner. 
Mugo Clusters of 
ale Mugo pine flowers were 
treated in the field during the 
later part of April and early part 
May. When a cluster was ready 
treatment, the branch was 
tripped of its needles, and a vial 
was fastened over the catkins. The 
branch was bent down, and enough 
colchicine solution was poured into 
the vial to cover the catkins. The 


six clusters 


pine. 


treatments were carried out during 
the warmest part of the day, and 
the vials were directly exposed to 
the sunlight. A 1.0 percent aqueous 
colchicine solution was applied for 
a period of 4, 1 hour, and 2 hours, 
and a 0.5 percent solution for 1, 
1-14, 2, 3, and 4 hours. Each treat- 
ment was repeated on five clusters 
of catkins, and after the vials were 
removed, the catkins were sprayed 
with distilled water. 


Results 

Loblolly pine.—All of the treated 
flowers developed to the tetrad 
stage, and then began to degener- 
ate. The catkins kept on elongating 
on some of the clusters, but the 
pollen from both the treated and 
untreated ones aborted before it 
reached maturity. One 
treated catkin vielded a small num- 
ber of pollen grains. The pollen 
appeared normal in appearance, 
but failed to germinate when cul- 
tured in double distilled water. A 


of successful 


single 


large 


unions was obtained and the sub 


percentage 


sequent development of the scions 
was normal. One scion grew a total 
length of 1.35 m. during the first 
year after grafting. 

Austrian pine.—Of the six Aus- 
trian pine clusters treated, only 
one cluster developed far enough 
to shed its pollen, the rest aborted, 
most probably because of the fail- 
ure of the graft to supply the nec- 
essary food to mature the micro- 
spores. Microspores were obtained 
from the catkins treated with 1 
percent colchicine for hour. 
Some of these were larger than the 
untreated ones (Fig. 64+B), and 
their shape was irregular with an 
uneven number of nuclei. The 


TABLE 2. 
PINE 


Treatment 


Control 


10%; % hour 
1% 1 hour 
1%; 2 hours 
0.50: 1 hour 
0.59%; 1 hour 
0.5% ; 2 hours 
0.50% ; 3 hours 
0.5% ; 4 hours 


Errect OF TREATMENT WITH COLCHICINE ON THE GERMINATION OF 
POLLEN 


Abnormal pollen 


187 


missing in most. in- 
some of the 
chromosome configurations 
be observed and some had a larger 
number than the untreated 
(Fig. Ten germination 
cultures (double distilled water 
were prepared incubated. 
After seven days, none of the pol- 
len from the grafts either treated 
or untreated, had germinated. The 
abnormal 


wings were 
erains, 


could 


stances. In 


ones 


average 


pollen grains in these cultures, as 


percentage of 


judged by their larger and irregu- 
lar shape, was 17 percent. 

Mugo pine.—All of the 
Mugo pine flower clusters survived 
their 
two 


treated 


and shed some pollen, but 
maturity from 
days to a week. After the catkins 


was delayed 


had been treated, aceto-carmine 
smears were made daily to check 
on the developing microspores. In 
several instances a diploid number 
of chromosomes was observed while 
the cells were in either their first or 
second vegetative divisions. A com- 
parison can be made of this condi- 
tion between Figure 62 and 6F. 
After the pollen was extracted it 
was stored in a desiccator (25 per 
cent R.H.) and placed in a refriger- 
ator (4°C) until germination 
evaluated. Duplicate cultures in 
double-distilled using the 
hanging drop method in a Van 
Tieghem cell, incubated at 
26°C. The average values from this 


Was 
water, 
were 


vermination study are given in 


Table 2. 
The pollen tubes of these abnor- 


mal (diploid?) grains were much 


wider, and some had a pronounced 
swelling close to the growing point. 
The generative and tube nuclei of 
the treated and untreated pollen 
were of similar size and the tube 


Mvao 


Germination 
Abnormal Normal 


Percent 


i 
i 
He 
Fy 
Ihe 
td 
90 
20 13 75 
36 18 34 
we ob ob 
ihe 17 26 64 
14 50 62 
45 0 14 
Mil 


3 


nucleus moved into the pollen tube 
at the same time. In general, elon- 
gation of the tube of the treated 
pollen was depressed, although 
some of the abnormal grains had a 
longer tube than the untreated 


ones Fig. 64, 


Discussion and Conclusions 


Treating the seed with colchicine 
during the pre-germination period 
resulted in a low number of poly 
ploids probably because the em 
bryos were in contact with the 
colchicine at a time when no mitotic 
division took place, and only the 
residual traces of eolchicine were 
effective. On the other hand, when 
the seed was allowed to germinate 
in peat moss which was saturated 
with colehicine, a greater number 
of polyploids were obtained. The 
peat-moss method, and modifica 
tions thereof, should be quite sue- 
cessful with most conifer species, 
as it allows the seed to germinate 
in an excellent germination medi- 
um, While the entire seed coat is in 
eontaet with the colchicine but the 
oxygen supply to the dividing em- 
brvo is not eut off. In all of the 
treatments which apply to seed and 
freshly germinated seedlings, the 
embrvo is either submerged in the 
colchicine solution, or only a thin 
film covers the seed as a result of 
surface tension. 

On the bases of the evidence from 
this study and from previous ex 
periments, it appears that best re 
sults will be obtained if the ger 
minating seed or seedling can be 
kept under conditions of optimum 
growth during the treatment. With 
pines at least, colehicine should be 
prevented from touching the radi- 
cle or root during the treatment 
period. The treatment of the plum 
ale, by necessity, will not yield uni 
form  polvploids, but seedlings 
whose root system is diploid and 
the shoot poly ploid. The chances of 
obtaining a large number of poly- 
ploid individuals by embryo eul- 
ture appear to be small, beeause 
the entire embryo, including the 
radicle, is in contact with the col- 
chicine. With colchicine it is very 
easy to obtain polyploidy in divid- 
ing cells, but the problem is to de- 
vise a satisfactory method of isolat- 


ing and perpetuating poly- 
ploid tissue. 

Of great potential are the meth- 
ods which induee doubling of the 
chromosomes either during meiosis 
or during mitotie divisions of the 
gametophytes. This will shorten the 
waiting period needed to obtain 
reproductive structures with dou- 
bled chromosome numbers, and 
should allow the production of both 
triploid and tetraploid plants with 
stable chromosome complements. 

The over-all symptoms of poly- 
ploidy in slash pine seedlings were 
entirely similar to those in other 
plants which were treated with 
colchicine, and to natural polyploid 
slash pines (78). The abnormal 
condition varied from dwarfed and 
swollen radieles, hypocotyls, eotvle- 
dons, and needles, to almost nor- 
mal seedlings with slightly thicek- 
ened ends of the cotyledons. The 
needles, especially, were often of 
the gigas tyne, along with some of 
the terminal buds which gave the 
appearance of swollen crowns. The 
seedlings whose roots were in con- 
tact with the colchicine often 
formed root tumors (C-tumors) 
close to the growing tip; seedlings 
with tumors were unable to sur- 
vive. One reascn for the failure of 
these club-shaped polyploid roots 
to survive, appears to be eaused by 
microorganisms The  sueenlent 
condition which is probably accom- 
panied by weakened cell walls 
makes these cells easy prey. In 
some instances, this was overcome 
by grafting the hypocotyl and 
cotyledons, under more or less asep- 
tical condition, on vigorous diploid 
plants. 

The gross abnormalities of the 
treated seedlings were helpful in 
selecting the seedlings for ehromo- 
some counts, but the abnormal con- 
ditions were not sure indices of 
their polyploidy. Neither could the 
size of the euard cells, nor the 
nuclei of other cells be considered 
reliable eriteria in determining the 
polyploidy of a cell or plant. On 
the other hand, the doubling of the 
chromosome number in a nueleus 
was invariably accompanied by 
morphological changes of the tissue 
or plant, and the effect of the 
treatment varied considerably, de- 
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pending on the stage of erowth. 

Immediately after treatment, the 
formation of the peculiar ‘‘C- 
pairs’ of the chromosomes, typical 
for colchicine treatment, were ob- 
served in a large number of cells. 
These ‘‘C-pairs’’ have the appear- 
ance of pairs of skis and are found 
throughout the dividing  nuelei 
(Fig. 7B, C+D). Although cells 
with higher ploidies were present, 
the largest verified number was 8n 
(Fig. 7L). Very often within the 
same field of view in the miecro- 
scope, cells with 2n, 4n, and 8n, 
chromosomes were observed (Fig. 
K, L). Once the colchicine ef- 
fect was gone, cells resumed their 
normal mitotic divisions with the 
doubled number of chromosomes 
(Fig. 7M). As mentioned under 
‘*Results,’’ many of the polyploid 
plants reverted to diploid growth. 
It was not the polyploid cells per 
se that reverted to diploidy, but 
the polyploid cells divided at a 
slower rate and were swamped by 
the faster-growing diploid cells 
which surrounded them. As a re 
sult, two general types of plants 
were formed: mixoploids and 
chimaeras. In the mixoploid plants 
the polyploid cells appeared in an 
unorganized manner, while the 
chimaeras had either a polyploid 
shoot or a section of the stem which 
was entirely polyploid. 

By treating immature’ male 
strobili, the percentage of imper- 
fect tetrads was increased over the 
normal occurrence. In a large num- 
ber of dividing microspore mother 
cells partition walls started to 
form but aborted, leaving the 
chromatin from two nuelei within 
one cell. Although the chromo- 
some number in these larger pollen 
vrains was not verified, it can be 
assumed that some were diploid 
The viable Mugo pine pollen which 
was Obtained will be used in an 
effort to produce triploid individ- 
uals. 

None of the slash pine polyploids 
which were produced have any ob- 
vious features which would make 
them more desirable from a for- 
estry point of view. On the con- 


trary, their outward features make 
them less desirable, although noth- 
ing is known about their ability 
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to resist insects and diseases. It is 
encouraging, however, from the 
evidence with other plants that 
these anatomical malformations 
may disappear in successive gen- 
erations (C,, Co, and later genera- 


tions). As with any other type of 


Chromosome configurations in diploid and polyploid cells. 4 Normal diploid cell in arrested metaphase (2n 


tree improvement work, selection 
from within a large population is 
the starting step. With these poly- 
ploids we are dealing with entirely 
new genotypes, and a large num- 
ber need to be produced for each 
plant species, so that the most pro- 


Tso 


mising individuals can be selected 
for future breeding work. 


Summary 


Polyploidy was induced in pines 
treating and 
strobili 


seed, seedlings, 


with 


by 


male colchicine. 


24). B,C, 


|-D. Colehicine anaphase in needle bases showing the separation of the chromosomes without the characteristic attraction to the 


two poles. Chromosomes in B resulted 
ys, and those in D from treatment B1; 


f a seedling treated under Cl; 0.5%; 


from 


treatment Al; 0.4%; 2 
4 days, refrig. E Diploid 
1 day. F Tetraploid (4n 


days, those in C from treatment 
(2n=24) and tetraploid (4n=—48) 
$8) cell in same seedling as in EF. G. 


0.2% ; 
cells in the 
Polyploid cell in 


10 


needle 


Al; 


0.2%; 


mn of graft (A3, 0.4%) after 4 months of growth. H+J Polyploid cells in radicle after treatment A3, 0.4%. K+L Mixoploid 
in the base of a needle (K), and in the root (L) of a seedling treated under A3, 0.4%. Upper cell in L has a verified num 

f 96 chromosomes (8n). M Normal early telophase of a polyploid cell in a needle after the effect of colchicine has disap- 

1. Seedling had been treated under A2, 0.4%, 10 days. 
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Three approaches were used: (1) 
Treatment of seed and seedlings 
of slash pine, P. elliotti Engelm dueed polyploids 


Culture of slash pine embryos Jour. Amer. Soe. Agron, 36:173-174. 


species during meiotic and post 
meiotie divisions 
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Do Foresters Mistake 
Men for Deer? 


In accepting responsibility for wild- 
life harvests upon forested areas, this 
department includes the safety of those 
who reap annual increments of big 
game. Our studies suggest that appren- 
ticeships served by hunters relate to the 
safety of other hunters afield. 

Observations and inquiries continued 
over many years, indicate that men 
termed “foresters” rarely, if ever, mis- 
take and shoot other men for deer, elk, 
or bear, though a high percentage of 
foresters within our big game ranges 
hunt. We hypothesize that men who 
make almost daily decisions concerning 


the identity of creatures a-forest, ac- 
quire a reliable judgement which min- 


imizes error. 

We ask readers of the JOURNAL OF 
Forestry to write us of instances in 
which foresters have mistaken men for 
big game, giving details concerning the 
backgrounds, experience, maturity, and 
emotional types of individuals in- 
volved. Or, if readers have observed a 
singular freedom from such mishaps 
within areas known to them, we shall 
value testimony they can send us. 

J. V. K. Wacar 

Department of Forest Recreation 
and Wildlife Conservation, 
Colorado State University, 

Fort Collins 
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Photosynthesis and Respiration in 
Colchicine-Induced Polyploid 
Seedlings of Slash Pine 


Philippe F. Bourdeau 
and Francois Mergen 


THE PRECEDING article (9) reports 
the induction of polyploidy in slash 
Pinus elliotti Engelm., by 
various colchicine treatments. The 


pine, 


resulting polyploid seedlings had a 
depressed growth pattern and most 
of the abnormal plants had abor- 
tive roots. Their polyploid shoots. 
be kept alive by 
vrafting diploid 
stock. Even under these conditions 


could 
them on 


however, 


root- 


the growth rate of polyploid shoots 
was considerably below that of nor 
mal plants, which suggested that 
the 
photosynthetic efficiency of needle 
This 


plored and the results obtained are 


polyploidy adversely affected 


tissue, possibility was  ex- 


reported here. 


Material and Methods 


Shoots that were entirely poly- 
ploid, as indicated by their appear- 
ance, and by periodic chromosome 
counts, were used. Their morphol- 
ogy was quite variable, but in gen- 
eral both the primary and second 
ary needles were thicker and short- 
er than All of these had 
been grafted on diploid root stock 


normal. 


six to eight months prior to their 
had 


The controls consisted of 


evaluation and formed good 
diploid shoots of the same age, some 
of which were grafted on diploid 
ot systems. Preliminary tests had 
shown that once a graft union has 
formed it does not significantly af- 
Tect photosynthesis in the needles. 
Determinations were made sepa 
on samples of detached pri 
needles and on secondary nee- 
fascicles. It 

d that severing the needles does 
alter the COs 
hour, if the cut ends are 


has been estab- 


exchange for at 


st one 


lina small container of water. 


rHORS are assistant professor of 
logy and assistant professor of 
respectively, Yale Uni 
School of Forestry, New Haven, 


etices, 


wT NTEN 
Fig. 1.—CO. uptake in micrograms, min 
ute gram fresh light 
intensities, in primary and secondary hee 
dles of diploid and polyploid shoots. 


weight at various 


The light source was a 700 watt 
‘Fluomeric’’ lamp and the light 
intensity reaching the needle tissue 
was varied by altering the distance 
to the using gauze 


Was 


lamp or by 
candle ap- 


One foot 
proximately equivalent to 25 


screens. 


ergs em.* /sec. of visible light. The 
needle samples were placed in a 
Lucite chamber in which the tem- 
perature was maintained at 
+0.5° by controlling the cireula 
tion of cold water through its dou- 
ble top. 

Net photosynthesis was measured 
as COs exchange at three light in 
(330, 950, and 2,000 foot 
and respiration as CQO. 

The Lucite 
closed system 
with a ISA 
infrared gas analyzer. Air was cir 


tensities 
candles 
output in 

formed a 
Liston-Becker 


darkness. 
chamber 
model 


culated in the system at a constant 
rate of 3 the 
CO. concentration was maintained 


liters/minute, and 
close to normal atmospheric con 
tent (270 to 330 ppm 
CO. exchange were calculated over 
periods of a few minutes from the 
change in 


Rates of 


rates of concentration 


the system. 


The seedlings were kept in a 
evreenhouse under a 16-hour photo 
The 
always made in pairs, consisting of 
a sample from a diploid and a poly- 
ploid plant. These plants had been 


exposed to identical environmental 


period. determinations were 


conditions for several months pre 
viously and were given a 45-minute 
induction period at a high light in- 
tensity immediately preceding the 
measurements. 

After the measurements of photo 
synthesis respiration, repre 
sentative samples of needles were 
taken for anatomical observations, 
and for determination of water con 
chlorophyll 


tent by oven-drying, 


by spectrophotometry (8) and ni 
trogen by the micro-Kjeldahl meth 
od (2) 


Results and Discussion 
Average CO, uptake per gram of 
330, 950 and 2,000 
in darkness, are 
Each point 


fresh needles at 
foot candles, and 
presented in Figure 1. 
is the average of 10 or 11 replica 
foot 
where only five determinations were 


tions except at 330 candles, 
made for each type of needle. As 
a group, diploid needles had higher 
average rates of net photosynthesis 
than polyploid needles, the differ 
ences between paired observations 
being statistically significant 

rates vram of 


Respiration per 


fresh needles were slightly higher 
in the polyploid needles as a group, 
but the 
nificant. Expressed on a dry-weight 


differences were not sig 


basis, the differences in rate were 
even smaller because of the greater 
water content of polyploid tissue 
The compensation points for the 
polyploid seedlings, as shown by 
the intersect of the curves with the 
x-axis (Fie. 1), were substantially 
higher than for the diploid seed- 
lines. This results from the lower 
photosynthetic rates slightly 
higher respiration rates of the poly- 
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TABLE 1 RESPIRATION AND PHOTOSYNTHESIS IN DIPLOID AND POLYPLOID SHOOTS 
GROWING ON THE SAME Root SysteM, EXPRESSED ON A FRESH WEIGHT BasIs 


Respiration 


ug. CO 
Seedling Needle type 2n 
l Primary 40.2 
Secondary 16.7 


Net photosynthesis at 2000 f. e. 


min./g. ug. COz/min./g. 
xn 2n xn 
41.1 4.0 7.3 
12.7 25.5 8.0 


TABLE 2.—-AVERAGE CHARACTERISTICS OF DIPLOID AND POLYPLOID SECONDARY NEEDLES. 
DIFFERENCES BeETWEEN MEANS ARE SIGNIFICANT AT THE 1 PERCENT LEVEL, WITH 


THE EXCEPTION OF THE CHLOROPHYLL Ra 


0 AND NITROGEN CONTENT. PERCENTAGE 


VALUES ARE EXPRESSED ON AN OvVEN-Dry BasIs 


Ploidy Water content Chlorophyll 


(% (%e) 
a b al 
b 
2n 195.6 0.16 0.12 1.33 
xn 247.8 O.25 0.19 1.21 


ploids. Average compensation-point 
values for primary and secondary 
needles, as obtained by interpola 
tion, were as follows: in the dip- 
loids, 325 and 475 foot candles, and 
in the polyploids 720 and 1,275 foot 
candles, respectively 

In addition to the main polyploid 
shoot, two of the plants had diploid 
lateral branches that were produced 
by the root-stock, Determinations 
made on this type of material are 
particularly valuable because they 
afford a comparison between nee- 
dles of different chromosome num 
bers under conditions of maximum 
environmental uniformity. The data 
obtained on these plants (Table 1 
confirmed the results from the sepa 
rate seedlings, namely, respiration 
rates did not differ, whereas photo 
synthetic rates were considerably 
higher in the diploid needles 

The outline of the poly ploid nee 
dles in cross-section was more or 
less irregular and, as indicated in 
Table 2, they were thicker than the 
normal needles of diploid seedlings 
The increase in thiekness was not 
caused by a larger number of cells 
but resulted from a general in 
crease in cell size. The polyploids 
had significantly higher contents 
of chlorophyll a and 6, per gram of 
fresh or dry needles, vet the chloro 
plasts were significantly (0.1. per- 
cent) smaller in the polyploids. 
The ratio of chlorophyll @ to chloro- 
phyll b was the same in diploids 
and polyploids. The needle water 
content was significantly higher in 
the polyploids but the nitrogen con- 


Nitrogen Width Thickness Chloro- 


(%) (mm.) (mm.)  plast size 
1.44 1.6 0.9 45.2 
57 Pr 1.4 32.5 


tent, on a dry weight basis, was the 
sume in both types of needles. 

Needles that had been illuminated 
for several hours were stained with 
an iodine-potassium iodide solu- 
tion, and a considerably larger 
number of starch grains could be 
seen in the diploid than in the poly- 
ploid needles. This observation is 
in agreement with the greater pho- 
tosvnthetie efficiency of the former. 

The lower photosynthetic rates 
measured in the polyploid slash 
pines are in agreement with the 
findings of Larsen (7) for various 
autotetraploids in the genus Sola- 
nume and of Andersson (7) for 
tetraploids in the genus Hordeum. 
Qn the other hand, Stalfelt (75 
observed lower photosynthetic rates 
per unit leaf area and per unit 
fresh weight in polyploids of the 
venus Phleum. However, the dif- 
ferences in water content were such 
that the photosynthetic rates were 
similar when expressed on a dry 
weight basis. Johnsson (6) found 
no difference in photosynthesis of 
half-sibling diploid and triploid 
Populus tremula. 

Respiration rates were lower in 
the polyploids studied by Stalfelt 
and Larsen. Similarly, Schwanitz 

13) reported that respiration rates 
of autotetraploids of the genera 
Digitalis and Brassica varied be- 
tween 78 to 87 percent of those of 
the diploids. The decrease in res- 
piration rate was found to be pro- 
portional to the decrease in the 
ratio of cell surface to cell volume 
as a result of the larger cells in the 
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polyploids. In relation to the latter 
point, Brabee (4) compared the 
respiration rates of normal and 
gigas diploid cells in Lycopersicum 
pimpinellifolium Mill. and he also 
found a lower respiration rate per 
unit dry weight in the larger cells. 


Although the cells of the poly- 
ploid slash pine needles were ap- 
preciably larger than those of the 
diploid ones, no significant differ- 
ences in respiration rates were ob- 
served. It seems that respiration 
in the polyploid cells was not lim- 
ited by too low a surface-volume 
ratio. 

As was found in this study, poly- 
ploid leaves generally have a great- 
er water content than those of dip- 
loids. This was found in Hordeum 

3, 7), in nine genera of herbace- 
ous monocots and dicots studied by 
Pirschle (10, 77), in the Phleum 
leaves studied by Stalfelt (75). and 
in 28 species and varieties of her- 
baceus plants investigated by 
Schwanitz (72). Larsen (7) how- 
ever, found little difference in the 
water content of the diploid and 
tetraploid Solanum leaves. 

There is less agreement in the 
literature on the effect of poly- 
ploidy on ehlorophyll content. Lar- 
sen (7) found slightly less chloro- 
phyll in tetraploids of Solanum, 
and Pirschle (7/0, 17) reported a 
lower total chlorophyll content and 
a greater ratio of chlorophyll a to b 
in his polyploid plants. In the large 
number of plant species studied by 
Schwanitz (1/4), there were no sig- 
nificant differences in chlorophylls 
a and 6b, xanthophylls, and earo- 
tenoids between diploids and tetra 
ploids. The same author quoted a 
number of references on chloro- 
phyll content, and size and number 
of chloroplasts, showing that the 
effect of polyploidy varies greatly 
from species to species. In the pres- 
ent study, the chlorophyll concen- 
tration of the polyploid needles was 
greater than that of the diploid 
needles but the individual chloro- 
plasts were smaller. This would 
imply that their number was great- 
er not only per cell but also per 
unit volume or weight. 

The lower photosynthetic effi- 
ciency of the polyploid needles can 
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therefore not be explained in terms 
of reduced leaf hydration or chloro- 
phyll content. It is possible that 
inereased leaf thickness results in 
weaker illumination of at least part 
of the chloroplasts. It is also con- 
ceivable that polyploidy affects in 
some adverse way one or more of 
the enzymes involved in the com- 
plex photosynthetic process, where- 
as it apparently does not interfere 
With the respiratory mechanism. 
Although the reduced rate of 
photosynthesis that is associated 
with the polyploid seedlings does 
not account for the total reduction 
in growth, it nevertheless contrib- 
utes significantly to it. Previously, 
the depressed growth rate in poly- 
attributed to 
However, 


ploid conifers Was 
abortive root 
the polyploid seedlings used in this 
study had been grafted on healthy 


diploid root-stock and had formed 


systems. 


good unions. Therefore the redue- 
tion in growth was not caused by 
an inefficient root system but by an 
unbalance in the shoot. This would 
indicate that polyploidy in Pinus 
brings about metabolie disturbances 
in the synthesis and breakdown of 
organic substances, along with pos- 
sible unfavorable auxin relation- 
ships. As a result of this, fewer 
needles are produced bringing about 
an additional effect in that a small- 
er leaf area is available to earry 
out photosynthesis. 

The data gathered in the study 
afford a comparison of the photo- 
synthetic efficieney of primary and 
secondary needles. As indicated in 


Second Edition of Northwest 
Forest Soils Manual Available 


George Sehroeder, chairman of the 
Nort! Forest Soils Council, has 
announced that the Council has pub- 
lished a second edition of the manual, 
“An Introduction to the Forest Soils 

he Douglas Fir Region of the 

Northwest.” The first edition 
thousand copies was exhausted 


west 


after its publication in August 


Figure 1, primary needles of both 
types were more efficient in weak 
light and had lower compensation 
points than secondary needles, 
These results confirm the findings 
of Bormann (3) on loblolly pine. 


Summary 

Net photosynthesis and respira- 
tion were measured in polyploid 
slash pine, Pinus clliottii Eneelm.. 
seedlings that had obtained 
by colchicine treatment. The erowth 
rate of polyploid shoots was lower, 
although they had been grafted on 
diploid Significantly 
lower rates of photosynthesis were 


been 


root-stoek. 


measured in both primary and see- 
ondary needles of poly plo d as com- 
pared to diploid plants, but poly- 
ploidy did not significantly affect 
the rate of respiration. The com- 
pensation points for both the pri 
mary and secondary needles in the 
The 


lower 


polyploids were also hicher. 
view that the 
rates of photosynthesis contribute 


is expressed 


to the slower growth rate of the 
polyploids. 

The primary needles of both dip- 
loid and polyploid plants were more 
efficient at low light intensities than 
secondary needles, and had lower 
compensation points. 
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Clifford E. Ahlgren' 


Some Effects of Fire on Forest Reproduction 
in Northeastern Minnesota 


THERE Is LITTLE doubt that forest 
fire has been a major factor in 
the natural development of forests 
in the northern Lake States region 
for centuries Soper 1? dis 
covered charcoal in different strata 
of peat in northern Minnesota, in 
dicating the periodic occurrence of 
fire in that region long before it 
was settled. Maissurow (71 
pointed out that the frequent oe 
curance of even-aged, post-fire 
pine stands indicated that there 
have been fires in 95 percent of 
the virgin forests of Wisconsin for 
at least five centuries. Throughout 
the literature, there are numerous 
references relating the existence of 
superior stands of pine, spruce, 
and birch to the occurrence of fire 

Preseribed burning has, how 
ever, had limited application in 
the northern Lake States region 
because of the insufficient) specific 
information concerning the im 
mediate and long-range effects of 
fire on forest regeneration. This 
paper presents some results of a 
G-vear study of reproduction of 
jack pine, black spruce, aspen. 
bireh, and minor species on several 
burned areas in northeastern 
Minnesota. It is part of a long 
term study of the effects of fire on 
soil and plant sticcession, other 
portions of which will be pub 


lished separately. 


Areas Studied 

Over 350 plots have been estab 
lished on about 1,000) acres of 
burned forest land in the Superior 
National Forest. Both wild and 
prescribed burns have been in- 
eluded. 

Arca I.—-Spring wild fire, Heart 
Lake: Over 800 acres burned in 
late April 1952. This area had a 
vently undulating topography and 
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included jack pine plantations, 
natural jack pine, spruce-fir, aspen, 
and black spruce timber types as 
well as land unforested at the time 
of the burn. The soil ranged in 
depth from 16 inches to over 5 
feet and consisted of loamy sands 
merging with sand in the lower lay- 
ers. In some cases the sands were 
underlain with clay. Although the 
majority of the area had good 
drainage, the upper loamy sands 
were moist, showing a tendency to 
ball when handled. In the lower 
depressions supporting sphagnum 
and black spruce, the water table 
Was nearer the surface and the site 
Was more moist. All litter, much 
duff. and some humus Was con 
stunned by fire. Before the fire, a 2- 
to 6-inceh laver of organic material 
covered the mineral soil. After the 
fire, a 1- to 2-inch laver of com 
pacted organic matter mixed with 
ash remained. This material seemed 
to be able to absorb and retain 
moisture and produced ideal seed 
bed conditions for most tree spe- 
cles. Strong winds caused a fast- 
moving fire which resulted in spot 
ty scorching of tree crowns in some 
places. In other places the fire lin- 
vered, damaged some cones, and 
consumed foliage as well as small 


branches 


Area Summer wild fire, Kee- 
ley Creek: Forty acres of jack pine 
and black spruce burned in mid- 
July 1955. The area is adjacent to 
Area I and is similar to it in most 
respects, although the water table 
is nearer the surface and the soil 
is somewhat more moist. A very 
hot ground fire burned all loose 
surface litter, much of the duff, and 
in some places exposed the mineral 
soil. The intense crown fire com- 
pletely scorched foliage and econ- 
sumed small branches. portion 
of this area had also burned in 
1952. In those parts of the re- 
burned area where all organic mat- 
ter had been consumed, noticeable 
erosion was observed. Apparently 
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the structure of the mantle of 
burned organic matter had been al- 
tered or destroved to such an ex- 
tent that it was easily removed by 
water. This was the only place on 
the study areas where extensive 


erosion was observed, 


Arca I1f.—Summer wild fire, 
Polly Lake: In mid-July 1952, ap- 
proximately 60 acres burned. The 
land was similar in topography 
and soil to Area IT and supported 
a jack pine forest. It had been 
logged recently, and green slash 
was distributed fairly uniformly. 
All surface litter and most duff 
was consumed, leaving a compact 
laver of ash and organic material 
2 inches deep. 

Area lV.—Preseribed burn, Half- 
way District: In early May 1956, 
40 acres of cutover slash were 
burned, primarily to reduce the fire 
hazard and prepare a planting site. 
Approximately one-third of the 
area contained one-year-old slash 
Which was fairly uniformly dis- 
tributed, as was the older slash on 
the remaining portion. The area 
had supported a stand of mature 
jack pine mixed with aspen and 
birch. The soils were similar to 
those of Areas I and TIT, but the 
topography was more rolling, ere- 
ating a somewhat drier site. A 
moderate wind occurred during the 
burning procedure. The fire re- 
moved the smaller slash, leaving 
larger material only partially 
burned. Approximately 1 inch of 
litter was removed, and no duff 
burned. The mixture of ash and 
organic material remaining over 
the mineral soil was 3 to 6 inches 
deep. 


Area V.—Preseribed burn, Isa- 
bella District: Eighteen acres of 
cutover jack pine forest were 
burned in early May 1956, pri- 
marily to reduce fire hazard and 
prepare a planting site. This area 
had supported a mature jack pine 
stand and had been logged the pre- 
vious summer, The slash was wind- 
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rowed in piles 3 to 6 feet high. 
Topography and drainage were 
similar to that of Area I. The soil 
was also similar, except that the 
upper layers of loamy sand ex- 
tended more deeply. The fire con- 
sumed most of the smaller slash in 
the windrows, leaving the larger 
material only slightly burned. Un- 
der this larger material, about 1 
inch of litter was burned, leaving 
up to 6 inches of unburned organic 
matter on the ground. The ground 
fire between the was 
light, and litter was irregularly 
and very lightly burned. 


Area VI.—Preseribed burn, Plum 
Lake: Twenty acres were burned 
in early May 1956, to reduce the 
fire hazard and prepare a planting 
site. The area and burn were very 
similar to those of Area V. 

Methods 

Two types of plot series were 

Area 


ecological plots was established in 


windrows 


studied. On a series of 
order to obtain a detailed aecount 
of the development of the vegeta- 
tion. These plots were placed in 14 
throughout the burned 
area, sampling the various timber 


locations 


types, soil, and moisture conditions. 
Two were also placed on compar- 
able, unburned land. Some of the 
was logged after the 
plots were established. Three econ- 
centrie plots, 1/1000-, 1/50-, and 
1/10-aere, were placed on each lo- 
cation. From the 1/1000-acre plots, 
counts were obtained of all 
herbs, shrubs, and trees, together 
with height and relative percent of 


burned area 


exact 


space oecupied by each species. 
From the 
plots, data were obtained on the 
height, and percent of 
occupied by all shrubs and 
less than one ineh in diam- 
Data on trees 1 inch in diam- 
and over were obtained from 
1/10-acre plots. On the 1/1000 
and 1] 
made of both early and late 
mer vegetation. Tree data from 


surrounding 1/50-acre 
frequeney, 
space 


trees 


DO-acre plots, eounts 


the 1/10-acre 
ach year. At each location, 
hoto points were established from 


phi 


plots were recorded 


irly and late summer vege- 


tatiol is photographed. 


Within each of the 16 1/10-acre 
plots, a soil pit was dug to bed 
rock or to a level of 5 feet. From 
each pit, soil depth and descrip- 
tion, pli determinations at each 
horizon, profile photo- 
graphs were obtained. From pro- 
files representative of the varia- 
tions in horizons found, soil sam- 
ples were analyzed for available 
nitrogen, ammonia, calcium, phos- 
phorus, and potassium. Similar in- 
formation was obtained from soil 
pits in Areas II, IV, V, and VI. 
Moisture content and moisture 
holding capacity determinations 
were also made, using the methods 
described by Wilde and Voigt (16). 

The second type of plot series 


soil 


was established primarily to obtain 
a larger sample of tree reproduc- 
tion. These each 
of thirty 10° square 
placed 10 apart. 
them, data on tree reproduction, 
relative frequency of herbs and 


series consisted 


meter plots 


meters From 


shrubs, and the space oceupied by 
them were obtained. In Area T, one 
series was placed in a burned-over 
S-vear old jack pine plantation 
which had been replanted with red 
pine after the burn. A second se- 
ries was placed in a burned, ma- 
ture jack pine forest which had 
planted. A 


third series was placed in a burned, 


not been logged or 
mature jack pine-black spruce for- 
est, also not logged or planted. The 
fourth series was established in a 
comparable, unburned, mature 
stand of jack pine, blaek spruce, 
and birch. In Area IT, two series 
of plots were established, one in a 
jack pine-black 
the other in a 


burned, mature 


spruce forest and 
burned, mature black spruce-jack 
pine forest. One series of plots was 
established on each of the other 
areas (IIT, IV, V. and VI). 

In order to obtain information 
on the biological vield capacity of 
from 


soil from burned areas, soil 


the upper & inches of the profile 


TABLE 1. 


Seed age (Years) 
Source 


Number sound seed 
Number germinated 
Pereent germination 
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in Areas I, Il, and IV, was used 
experiment in 
sunflowers were 


in a greenhouse 
which oats and 
grown on these and comparable soil 
from unburned areas. Results of 
this aspect of the study will be pub- 
lished separately. 

In order to obtain 
about the amount of seed dispersed 
after fire, three seed traps were es- 
tablished in Area II immediately 
following the fire. Each trap con- 
1/1000 acre 
with 5-inch 


information 


sisted of a 
wooden frame 
three 


square 
sides 
and thicknesses of cotton 
vauze on the bottom. The 
were placed on logs approximately 
the 
were protected from loss of seed 


traps 


6 inches above ground, and 
through wind gusts by tar paper 
shields 5 feet high surrounding the 
traps, 6 feet from their margins. 
Seed was gathered at 2-week inter- 
vals. Information on basal area 
and 
cies was obtained from a 1 


tree 
10-acre 


crown size of each spe 
plot surrounding each trap. 

Two months after fire, two rep 
resentative, unburned jack pine ad- 


the burn felled, 


limbed, and all cones gathered. On 


jacent to were 
the basis of color, the cones were 
sorted into two groups: 1 to 5 years 
old (light to dark bronze) and over 
5 years old (ash colored with some 
lichen growth and scale deteriora 
tion) Seed was extracted from 
these cones and a germination test 
performed on seed from each age 
class, planted unstratified in moist 
under e@reenhouse conditions 
comparable, burned jack 


was also felled, limbed, and cones 


soll 
pine 
vathered. Examination revealed 
that many of the older, ash colored 
cones had not been opened by the 
fire, and seed remained in them 
The younger cones, however, had 
There 


fore, the dispersed seed caueht in 


shed a large amount of seed 


the seed traps was primarily young. 
the 


compared 


were also used in 


test 


These seed 


germination and 


TEST OF SEED FROM BURNED 
PINE 


Burned Unburned Burned 
Trees 
157 
140 
89 
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with seed extracted from older. 


burned cones (Table 1). 
Results and Discussion 


Results of both the ecological 
and reproduction series were very 
similar. Since the latter give a 
larger sample of tree reproduction, 
these are given in Table 2 and be- 
low. The ecological plots are re- 
ferred to only where analysis of 
data from them revealed pertinent 
not methods 
used on the other series. A com- 
parison of data from burned and 
control (Table 2) made it 
evident that fire affected the repro- 
duction of all tree species studied. 
Because of physiological and strue- 
tural differences among them, how- 
ever, differences in type of response 
to fire were found among the spe- 
cies, and each must be considered 
individually. 


details obtained by 


series 


Jack pine—Table 2 shows that 
under the conditions produced on 
these burns, germination occurred 
wherever seed from standing trees 
was available immediately follow- 
ing fire. On the ecological series, 
it was found that where there were 
as few as mature, dominant 
tree of 12 inch diameter per 1/10 
acre, aS many as 15,000 to 20,000 
seedlings per acre developed. Side 
seeding was a factor in Area T, 
series ] and 3. the seed being sup- 
plied by trees in the path of the 
prevailing wind up to 300 feet 
away from the plots. Young seed- 
lings on the unburned control se- 
ries were very few. Differences in 
the ratio of seed trees to resultant 
seedlings, as seen in Table 2 (Area 
I. series 2 compared with Area TI, 


2) may be due to differences 
in seed bed conditions, and/or to 
the natural variation in the amount 
of seed produced and released by 
lifferent trees. For example. among 

three felled and exam- 
ned for part of the germination 


one 


series 


trees 


test, the number of cones per tree 
ranged from 890 to 5,928. 

Seed was also supplied by green 
slash, as was present in Area ITI. 
Hlowever, older slash, as present in 
\reas IV, V, and VI, did not pro- 

idequate seeding. Much of 
bearing slash was burned, 


since its dryness contributed té a 
lingering, destructive fire. Because 
of the moisture present in green 
slash, however, fire tended to run 
through it more rapidly and many 
of the serotinous cones survived. 

While the effect of fire in open- 
ing jack pine cones and releasing 
seed is well known, Table 1 
gests that fire also stimulated seed 
germination. This may have been 
due to the action of heat in break- 
ing the partial dormancy of seed 
frequently found in this species 
(15). 

As previously mentioned, wher- 


sug- 


ever a good seed source was com- 
bined with bed condi- 
tions, reproduction was abundant 
(Table 2, see Area T, 
Area IT, series 1 and 2 and Area 
fre) the area 
burned slash over 6 
inches in diameter which did not 
burn (Areas IV, V, and VI) fire 
did not effectively reach the ground. 
Consequently, the layer of organic 
material remained thick. <A thick 
layer of forest litter and humus 
rarely provides the steady supply 


good seed 


series 2 and 
where 


Ilowever, 
contained 


of moisture necessary for good seed 
bed conditions. Consequently, re- 
moval of a sufficient amount of it 
to allow the 
penetrate to mineral soil is desir- 
In places where a dry 


very young roots to 


able (3, 6 
organic layer 3 or more inches thick 
remained, young seedling mortal- 
ity was high. Seedlings with dead 
or drying radicles were frequently 
found in this material. 

Most 
first 
following 


the 
second growing seasons 
fire (Table 3). On the 
ecological plots, survival of the 
original seedlings ranged from 25 


averaging 


germination occurred 


and 


pereent to 77 percent, 
42 percent. Most mortality oceurred 
between the first and second grow- 
ing seasons. The highest mortality 
occurred among which 
minated the first vear on summer 
rather than spring burns. This in- 
creased mortality may have been 
related to the high concentration 
of ash on the seedbed surface. Re- 
duced germination or young seed- 
ling growth on soil with high ash 
content has also been reported by 
(4), Hleikinheimo (6), 


seed rer- 


Fabricius 
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and Schmidt (12). If seeds germi- 
nate in this material before suffi- 
cient leaching and dilution by rain- 
fall have taken place, the ash may 
be present in concentrations toxie 
Appar- 
ently under some conditions, high 
ash 
into solution in 


to very young seedlings. 
concentrations of release 
amounts of salts 
the soil sufficient to cause plasmo- 
lysis and death of root hairs and 
young roots, thus killing or retard- 
ing growth of seedlings. It is also 
possible that the seedlings germi- 
nated late in the 
develop hardiness and were winter 
killed. Eyre (3) the 
high mortality of jack pine seed- 
lings on late summer burns and 
attributed it to lack of winter 


hardiness. 


too summer to 


also noted 


Growth of seedlings was very 
the first three On 
those series studied for a longer 
period of time, it was found that 
growth increased rapidly the 


slow vears. 


fourth and fifth years. Poor seed- 
ling survival and growth were as- 
heavy growth of 
certain herbs—for example, Pteri- 
dium aquilinum (1.) Kuhn, Cala- 
magrostis canadensis (Michx.) 
Nutt., Carer adusta Boott, and 
Epilobium angustifolium L. Where 


sociated with 


such herb growth was found, those 
jack pines which did survive were 
thin, light colored, and stunted. 


As ean be seen in Table 2, 


did not in- 
seedling survival or 


most 
of the shrubs 
terfere 
crowth rate. 
tuted from 1 to 49 percent of the 
height from 


present 
with 
These shrubs consti- 


varied in 
Ilowever. on the 
where 


cover and 


7 to 36 inches. 


ecological series, in cases 
hazel sprouted vigorously the year 


of the fire and continued to grow 


rapidly, growth of jack pine ger- 


minants was slow, and sur- 


vival may be reduced in the future. 


very 


In cases where a lingering fire de- 
stroyed hazel clumps to the root 
crown or below, resulting in a de- 
layed sprouting, jack pine growth 
surpassed the brush and competed 
successfully with it. 

Fraser and Farrar (5) pointed 
out that partial shade is necessary 
for germination and early 
growth. This is afforded by the 


rood 
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3.—SEQUENCE OF REPRODUCTION BY THE V‘4kIOUS TREE SPECIES 
ror Six YEARS AFTER FIRE’ 
Species: l 2 3 + 5 6 
Jack Pine 1235 761 172 3 
Spruce 57 141 112 1 
Aspen se] 503 207 
(134 (22 (4) (6) (1) (8) 
Birch 192 1059 23 
(2451 (210 (127 (4) (1 (1) 
Unburned Control 
Jack Pine 
Spruce 2 1 1 1 
Aspen 
Birch 


Numbers given represent total reproduction found on all plots of the reproduction 


series, Areas 1-6, 


Spruce 


vigorous herb and shrub cover 
Fig. 1) which appeared the first 
few years following fire. For later 
vrowth, direct sunlight is advan- 
tageous. The opening created by 
the fire usually provides this, once 
the seedlings rise above the herb- 
shrub layer sensend (17) found 
that optimum seedling growth was 
obtained on soil containing 200 to 
250 ppm nitrogen. In the burned 
areas studied, soil nitrogen concen- 
tration was increased after fire to 
such an extent that it more nearly 
approached the optimum concen- 
tration than did soil from un- 
burned areas (Fig. 2). As can also 
be noted in Figure 2, other ele- 
ments are present in higher concen- 
trations on soil from burned land, 
so that a general fertilizing effect 


may be present. 


Figures in parentheses 


for aspen and birch represent sprouting. 


reproduction by layering on unburned control. 


by LeBarron (8), the cones of 
black spruce are relatively serotin 
ous and release seed after being 
subjected to fire. However, under 
most fire conditions, only cones in 
tall, mature trees survive and fune- 
tion in reseeding an area. Cones 
of smaller sized trees are usually 
destroyed by fire. Apparently, the 
combination of ground fire and 
crown fire of the smaller and of 
the dominant trees produced heat 
of lethal around the 
crowns of the smaller trees. leat 
wus not intense enough around the 


intensity 


crowns of the taller trees to de 
stroy the cones. This would ex- 
plain the differences in’ reprodue- 
tion found in Table 2, in Area I, 
series 2 and II, 

While the average diameter of the 


seed trees was 4 inches in both 


series 1, 


Black spruce As pointed out cases, the latter series included 
904 
coRNUS 
CANADENSIG 
804 
704 _ VACCINIUM 
_ = aNGUSTIFOLIUM 
a 
> 604 
- GROENLANDICUM 
507 
2 
404 / 
a 
304 
PINUS 
BANKSIAN A 
204 (20 SEEDLINGS) 
“or OE TUL 
PAPYRIFERA 
/ 
RuBUS 
52 955 356 
Fig. 1.—Graph showing percent of cover by various species in a sample, 1/1000 aere 
I 
burned plot, for five vears after the fr 
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several large trees. In even-aged 
stands, if fire eliminates all but 
the tallest seed trees, a natural se- 
lection of genetic races with the 
most rapid growth rate may occur. 

Most successful germination oc- 
curred the second and third seasons 
following fire, one to two years 
later than that of jack pine (Table 
3). This may be because the high 
concentration of ash on the soil 
the first vear after burning killed 
young spruce germinants, 
Heikinheimo (6) 
spruce seedlings are more easily 
damaged by ash than are pine seed- 
After a season of leaching 


since 


reported — that 


lings. 
and dilution by rainfall, it is pos- 
sible that the ash coneentrations 
are reduced to a level not toxic to 
spruce. 

Spruce seedling survival varied 
from 44 to 100 percent, averaging 
54. percent. Most mortality 
curred the first two growing sea- 
sons after germination. Similar to 
jack pine, spruce seedbed condi 
tions were improved by burning, 
since the short root is unable to 
penetrate through 
material to mineral soil and the 
stable found 


therein. 


deep organic 
moisture conditions 

Consequently, removal of 
organic matter aids seedling sur- 
vival. 

Also similar to jack pine, spruce 
grew slowly the first three years 
following fire but inereased in 
height rapidly the fourth and fifth 
years. On the ecological series. 
where a dense cover of Polygonum 
cilinode Michx. blanketed the 
ground the second and third vears 
following fire, seedling mortality 
was high. No other herb associa- 
tions correlated with any partic- 
ular rate of seedling survival or 
growth. There was also apparently 
no serious inhibition of growth by 
the various species of shrubs noted 
in Table 2. 

Trembling aspen.—All reproduc- 
tion was by sprouting on the ecol- 
ogical series. Despite the presence 
of living seed trees in or near the 
area, seedling reproduction was 
found only on seed beds such as 
moist mineral soil or compacted 
sphagnum or other organic mate- 
rial found on low lying sites where 
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trients in soil from various depths on a site burned four months 
from the burned site, 
arable, unburned site. 


previously, The dark bars designate soil 


the water table was close to the 
surface, Most germination oceurred 
the second and third growing sea- 
sons after fire (Table 3). In most 
cases Where there was a good near- 
by source of seed, germination 
could not be expected the first vear 
since most of the fires occurred 
after seed dispersal. Consequently, 
re-seeding after fire had to await 
a new seed crop. 

Abundant sprouting occurred the 
first season after fire on all burned 
areas Which had supported mature 
aspen. Survival of sprouts ranged 
from 25 to 75 percent, averaging 
50 pereent, and growth was fairly 
rapid from the beginning. In most 
plots, the aspen height exceeded 
that of the other vegetation before 
the end of the first growing season. 
Growth of aspen sprouts was slow 
where they were browsed and in 
association with hazel, the latter 
soon dominating such sites. Where 
no browsing occurred, however, as- 


pen sprouts were above the brush 


laver from the beginning. 


Paper birch.—All birch seedling 
reproduction was the result of seed 
blown in from the side, since no 
birch seed trees were present on 
the plots. Most germination oc- 
curred the second and third years 
after the fire (Table 3), after a 
new seed crop was produced on ad- 
joining, unburned areas. The year 
of the burn, stump sprouts devel- 

i readily from the larger, 
urned birches and were very nu 
merous (Table 3). On low Lying sites, 
however, reproduction. by seed was 


the light bars designate soil from a comp 
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very prominent and undoubtedly 
more important in the development 
of future birch stands than sprout 
ing. This agrees with the findings 
of Lutz (/0) in his studies of the 
re-establishment of birch stands in 
Alaska following fire. 

Successful germination occurred 
only on moist seed beds, such as 
burned or unburned sphagnum or 
thin, compacted) organic matter 
over moist mineral soil. Seedling 
survival on the ecological plots 
ranged from 0 to 100 percent, aver 
aging 49 percent. On the repro- 
duction plots, however, seedling 
survival averaged better than 70 
percent. Most mortality occurred 
the second and third vears follow: 
ing fire, when the trees were one 
or two years old. Survival of 
sprouts ranged from 75 to 100 per 
cent. 

Height growth of birch seedlings 
was usually slow the first three 
vears and began to increase rapid 
ly the fourth year. cases in 
which no sharp increase occurred 
the fourth year, a dense growth of 
erass (Calamagrostis canadensis 
or of Polygnum cilinode was found 
on the plot. 

Some sparse reproduction was 
noted on the control series. Low- 
ever, as seen in Table 2, the repro- 
duction was considerably lower on 
the controls than on the burned 
series, indicating that burning had 
some effect on the reproduction of 


this species. 


Moun- 


tain ash sprouts and seedlings ap- 


Miscellaneous speeres. 


PHOSPHATE 


m 


=. Graph showing results of analyses for available nu Fig. 3. Graph showing results of analyses for available nu 
trients in soil from various depths on a site burned five years 
previously, The dark bars designate soil from the burned site; 
the light bars designate soil frem comparable, unburned. site, 


peared the first and second years 
after fire throughout the burned 
series. Reproduction was also found 
on the unburned control series, 
however. Frequent browsing was 
noted on this species. Pin cherry 
reproduction by seed was frequent 
on the burned series but was very 
sparse on the unburned areas. 
Area I, series 1, was located on 
a young jack pine plantation which 
was replanted with red pine fol 
lowing the fire. Five years after 
planting, survival was 92. percent. 
The trees had become well estab 
lished and had overcome the dense 
vrass competition by the second 
and third seasons after fire. Red 
pine was also planted in Areas LV, 
V, and VI. First vear survival of 
these plantings was better than 90 
percent except in Area IV, planted 
during a severe drought period, in 
which survival was less than 50 


percent. 


Soil analyses.—The results of 
chemical analyses of soil samples 
obtained from a new burn are pre 
sented in Figure 2 and compared 
with similar soil from an adjacent, 
unburned area. The results of such 
tests of soil obtained from another 
area five vears after fire are pre- 
sented in Figure 3. It will be noted 
that on the newer burn, concentra 
tions of many of the elements pres 
ent in the upper soil are higher 
than in soil from the unburned 
control On the 5-vear-old) burn, 
however, the differences between 
soil from the unburned control and 
the burn are not as great 
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Under the conditions of these 
burns, the ash makes a large in- 
crease in mineral nutrients avail- 
able in the upper soil the first year 
following the burn. These addi- 
tional nutrients aid in the re-estab- 
lishment of tree species by: (1) 
supplying the additional nitrogen 
necessary for optimum seedling 
growth, at least for Jack pine; (2 
stimulating the growth of a lush 
herbaceous cover which in most 
cases provides a cool, moist micro 
climate and conditions of shade 
necessary for very voung conifer 
seedling growth. While certain 
herbs characteristic of burned 
areas may occur in sufficient den 
sity to compete successfully with 
tree growth, most herb cover pro 


vides ideal conditions. 


Summary and Conclusions 

The results of a six-vear study 
of the effect of fire on the reproduc- 
tion of various native tree species 
in northeastern Minnesota indicate 
that: 

] All species studied were ¢a- 
pable of reproducing vigorously on 
burned-over land. However, the 
time of germination, optimum con- 
ditions for growth, and factors in- 
fluencing reproduction varied 
amone the species. 

2. Fire not only aided in the 
dispersal of jack pine and black 
spruce seed, but also stimulated 


germination of jack pine. 


3. By reducing the depth of the 
organic layer so that the seedling 
roots were able to reach mineral 
soil more quickly, fire improved 
seed bed conditions for jack pine 
and black spruce. These conditions 
also favored birch and aspen, es- 
pecially on the more moist sites. 

4. Poor reproduction was ob- 
tained where the fire did not re- 
duce the organic matter and slash 
sufficiently. 
+. The minerals present in the 
ash stimulated growth of a lush 
herbaceous cover, Usually, where 
not too dense, this provided shade 
and microclimatie condition favor- 
able to voung seedling growth 

6. There were some indications 
that the ash concentrations present 
on the soil surface inhibited the 
germination of black spruce. This 
inhibition, however, disappeared 
after one year. 

7. Burning did not seriously 
reduce the concentration of min- 
eral nutrients present in the soil, 
at least for five years after the 


fire. 
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for Point-Sampling 


R. F. Bower, N. C. Tuttle, 
G. L. Heinemann, 
and D. B. Ostergard 


THE CONTRIBUTIONS of Bitterlich, 
Bruce, Muller, Grosenbaugh, and 
others have now made the use of 
variable-radius sample plots in con- 
nection with angle gauges, prisms, 
or special tapes an accepted field 
method to select sample trees for 
forest inventory and management 
purposes. 

Point-sampling or variable-radius 
sample plots facilitate the aeeumnu- 
lation, by a one-man crew, of all 
data obtainable from the conven- 
tional plot cruise. Furthermore, it 
eliminates the necessity for plot 
radius measurements and the error 
introduced when plot radius is esti- 
mated. The method additionally 
provides an on-the-spot estimate of 
basal area per acre and will un- 
doubtedly result in inereased use of 
this important measure of stocking 
as a forest management tool. The 
method also avoids the inevitable 
tendency of conventional plot sam- 
pling to disproportionately over- 
sample small trees in relation to 
their importance in the stand. 

Reliable results in point-sampling 
are dependent on accurate tools and 
their careful application to the job 
at hand. This discussion will be 
limited to the correction and prop- 
er use in point-sampling of ap- 
proximate 3 diopter strength prisms 
but is equally applicable to prisms 
of other strengths. 

It is desirable for obvious rea- 
sous that a prism used for point- 
sampling have a known aecurate 
and convenient basal area factor 
such as 10. A diopter strength of 
3.03 meets this requirement. Al- 

ost all prisms have a built-in or 
nherent error due to limitations in 
facturing control. The usual 


prisms ($1.35 each) 


rors are foresters of the Ham 
Paper Co., Erie, Pa. 


Correction and Use of Prisms 


are designated as 3 diopter prisms 
but have basal area factors ranging 
from 9.2 to 10.0. This indicates a 
possible instrument error up to 8 
percent. The expensive prisms 
($15 each) now available are guar- 
anteed to have a maximum toler- 
ance of 1 minute from the specified 
angle of incidence of 104.18 min- 
utes required for a 3.03 diopter 
prism. This tolerance means a basal 
area factor ranging from 9.8 to 10.2 
and a possible instrument error up 
to 2 percent. 

Even greater errors arise from 
improper use of the prism. Cor- 
reet use of an accurate prism re- 
quires that the prism be held in a 
horizontal position and at right 
angles to the line of sight. Any 
vertical rotation decreases the re- 
sultant diopter strength because 
the difference in glass thickness is 
thus apphed to a longer base, re 
sulting in a smaller angle of in- 
cidence. Any horizontal rotation 
increases the resultant  diopter 
strength because the difference in 


e@lass thickness is thus applied to a 


shorter base, resulting in a larger 
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angle of incidence. Of the two, 
horizontal rotation is the hardest 
to detect, when holding a prism 
with the fingers, and subject to the 
greatest error. Horizontal rotation 
can easily change the resultant 
strength of a 3.0 diopter prism to 
that of a 5.0 diopter prism. 

These basic facts suggest a sim- 
ple and practical method of slope 
correction as already deseribed by 
the U.S. Forest Service in ‘‘ Forest 
Survey Field Instructions for 
Ground Sample Plots in’ Missis 
sippl.’’ These facets also suggest 
a simple and practical method of 
converting any inexpensive ap 
proximately 3 diopter prism into 
an accurate 3.03 diopter instru 
ment which can be used in a man 
ner so as to practically eliminate 
mechanical error in’ selection of 
sample trees around the selected 
sampling point. 

Testing and conversion of a prism 
to a 3.05 diopter streneth and a 
basal area factor of 10 is accom 
plished by use of an isosceles trian- 
gle laid out on paper with an alti 


tude of 33 inches and a base of 1 


Inexpensive 3-diopter wedge prism converted for accurate field use. 
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TABLE 1. 


Basal area per 


Acre no. 100 percent tally 
l 72.40 


76.30 


inch. The 2 equal sides of the tri- 
angle subtend the desired angle of 
of 104.18 The center of 


the prism to be tested and corrected 


minutes 


is placed at the apex of this angle 
and at right angles to the altitude 
triangle. If the prism is 
streneth (3.03 diopters 


of the 
the right 
it will deflect one side of the angle, 
as seen through the prism, so as to 
appear to be perfectly aligned with 
the other side of the angle as seen 
If the alignment of 


side of angle does 


on the 
the image and 


paper 


not occur the prism should be ro- 


tated horizontally at the apex of 
image and object 


This in- 


the angle until 
are in perfect alignment 
dicates the degree of rotation re- 
quired to obtain a resultant diopter 
strength of 3.083 and a basal area 
factor of 10 for the prism being 
tested. This angle of rotation can 
then be noted and measured with a 
protractor, 

The prism should then be mount 
ed in a clear plastic base (3/16" 
approximately x 2 


The approximate 


Lucite 
size 
angle of rotation as measured can 
be laid off and the plastic mortised 
The prism 


inches in 


to receive the prism. 
should then be glued in place. 
After mounting the prism, place 
it over the apex of the isosceles tri- 
angle again and rotate the entire 
instrument until the resultant diop- 
ter strength is an exact 3.08 as de- 
termined by the deflected image of 


Hold the 


the sides of the triangle. 
instrument in this 
seribe a sighting line on the plastic 
base so that it is exactly superim. 


position 


COMPARISON OF RESULTS 


acre (Sq. ft.) 


Point-samples 1/10 A. plot 
72.70 83.79 
80.61 
95.21 
79.15 


90.45 


82.50 
100,00 
80.00 
80.00 


S3.04 S5.S4 


posed over the altitude of the tri- 


angle. Also, using a right angle 


triangle, scribe a vertical extension 
of the sighting line on the face of 
Black 
these sighting lines more conspicu- 
ous. A small hole for a neck cord 


the prism. ink will make 


in one corner of the plastic base 
completes the instrument. 

In use on nearly level ground 
the instrument is held at eye level 
and the user sights along the sight- 
ing line and on to the target tree 
The instrument is held with the top 
of the prism in a horizontal posi- 
tion. In this position, and with a 


prism corrected and mounted as 
described above, determination of 
trees within the sample area is 
quite critical. 

When slopes over 10 percent are 
encountered it is necessary to ro- 
tate the prism vertically to avoid 
a significant error. A practical field 
approach to this 
plished by sighting along the upper 


long edge of the prism to estimated 


can be aecom- 


eve level on the target tree. Then 
turn the wrist so as to rotate the 
prism 90 degrees, and place the 
sighting line in line with the target 
tree, still maintaining the indicated 
angle. This 
prism in reading position and prop- 


sighting places the 
erly corrected for slope. 

A Hammermill Paper Company 
field 
cruise on Company property for 
comparison of point-sampling with 


party recently completed a 


plot sampling and with a one hun- 
dred percent cruise to determine if 
inaccurate prisms, corrected to a 
strength of 3.03 diopters by mount- 
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ing as previously described, would 
vive reliable results. 
Boundary lines for a series of 
five adjacent one acre squares were 
surveyed and established in the in- 
terior of a wooded area. The diam- 
eters (OB) of all trees five inches 
and over were measured with a 
diameter tape, tallied and separate- 
lv recorded for each one acre. 
Four points in each aere were 
systematically located equidistant 
from each other and from the acre 
Point-sampling techniques 
these points 


center, 
were applied from 
using a wedge-prism with an inher- 
ent basal area factor of 9.7 correct- 
ed by mounting to a basal area fae- 
tor of 10. 

Circular one-tenth acre sample 
plots were also taped from the same 
four points in each acre so as to 
compare plot sampling techniques, 
previously with point-sam- 
Diameters of all trees fall- 


used, 
pling. 
ing within the one-tenth acre sam- 
ple plots were separately recorded 

Average basal area per acre for 
each sampling method was caleu- 
lated for each acre and for the en- 
tire five-acre area. The results are 
shown in Table 1. 

The average of the four point- 
samplings for each acre compared 
with the 100 percent tally of the 
comparable acre resulted in’ basal 
area Variations as large as 15 per- 
cent, nevertheless the average basal 
area per acre for the 20 plots repre- 
senting the 5-acre sample was only 
1.6 percent less than the one hun- 
dred percent cruise. The one-tenth 
acre circular plots gave equally 
good results on the plus side. 

The authors are convinced that 
statistically sound point-sampling 
techniques, using inexpensive 
wedge prisms mounted as described 
to a resultant strength of 3.03 diop- 
ters, will prov ide reliable inventory 


information. 


= 
4 
P 
202 
; 
3 92.23 
94.05 
Dacre average 84.37 
ik 
¥ 
4 : 
il 
‘ j, 
d 
3 
i 


G. T. Silver? 


BLACK-HEADED BUDWORM, Acleris 
variana (Fern.) outbreaks on west- 
ern hemlock, Tsuga heterophylla 
(Raf.) Sarg., have been recorded 
in the coastal areas of British Co- 
lumbia since about 1927.4 The lat- 
est began about 1950 in the Port- 
land Canal region in northern 
British Columbia, and by 1952 
they had started in the Queen 
Charlotte Islands. In 1954 the bud- 
worm increased to infestation pro- 
portions on northern Vaneouver 
Island. As most outbreaks oecur in 
relatively inaccessible areas which 
in many cases can be surveyed 
from the ground only once a year, 
the egg stave was selected as the 
best means of estimating potential 
populations. The insect overwin- 
ters in this stage. Studies were un- 
dertaken to determine the distri- 
bution of eves on the tree crown, 
the intertree variability, and the 
selection of an adequate sampling 
method which would enable the 
Forest Insect Survey to predict 
population trends and subsequent 


damage. 


Methods 
To determine the inter- and in- 
tra-tree variability four dominant 
or codominant western hemlocks 
were sampled in 1954. After each 
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A Method for Sampling Eggs of the 
Black-Headed Budworm' 


tree was felled one branch was se- 
lected from each of the four ear- 
dinal directions at about the mid- 
point in the lower, middle, and up- 
per crown levels. The area of each 
branch was measured. The outer 
18 inches were cut from = each 
branch and the area of this por- 
tion recorded. A 10-inch tip was 
then removed from the distal end 
of the 18-inch sample, and the 
leneth of needle-bearing twig meas- 
ured for both 18- and 10-inch sam- 
ples. All units were then examined 
for eges. 

In 1955, 32 localities in the out- 
break areas were sampled using 
only the 18-inch and 10-inch sam- 
ple units. One sample was taken 
from each of the three crown lev- 
els of each of three dominant or 
codominant trees in each area. 
These localities were marked and 
re-sampled in 1956 and 1957. Dam- 
age estimates were also made at 
each locality to correlate defolia- 
tion with egg counts. In 1956 and 
1957 the 18- and 10-inch units 
were retained but two samples were 
taken from only the top third of 
the crown of each of three trees 
The population was expressed as 
average number of eggs per sam- 
ple unit. One hundred and sixty- 
five localities were sampled in 1956, 
and these, plus several additional 
ones, were re-sampled the following 
vear. 


Results 

The results of the first two years’ 
work showed no differences in the 
distribution of eggs among the 
four sides of the crown, nor could 
it be shown that oviposition was 
heavier on the exposed sides of the 
trees. Most of the eggs were found 
in the top thirds of the crown. As 
defoliation by the black-headed 
budworm is always heaviest in the 


upper crown this section se- 
lected as the sample area. It was 
also found that the eves were even 
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ly distributed over the entire 
branch. A significant difference in 
ege density could not be demon- 
strated between the 10-inch, 18- 
inch, or whole branch samples. 
Therefore, the 10-inch sample 
could be expected to give as reli- 
able an estimate as the larger sam- 
ples. However, defoliation was so 
heavy in 1956 that it was consid- 
ered inadvisable to use the small- 
er unit because the loss of needles 
on branch tips might result in a 
changed distribution of eges. Tt 
was therefore decided to retain the 
larger sample. It was also found 
that there was a strone correlation 
between number of eggs per inch 
of needle-bearing twig and number 
of eggs for the same sample units, 
so the time-consuming task of meas- 
uring twig leneth was discarded. 

Defoliation estimates made in 
1955 and 1956 were compared with 
egg counts made in the same areas 
the preceding vears. Seven sets of 
comparisons were available in 1955, 
and 28 in 1956. Correlation of eee 
counts in the 165 localities sam 
pled in 1956 with defoliation esti 
mates the following vear was im 
possible due to a collapse in’ the 
outbreak in the late larval period 
of 1957. Damage was classified as 
light, medium, and heavy, and the 
egg populations responsible for the 
corresponding defoliation were av 
eraged. The class limits established 
were the mid-points between means. 
The results are shown in Table 1 
The number of eges are given for 
both sample units. 

The percentage of eges contained 
on the 10-ineéh samples as) com 
pared with the total number of 
eggs on the 18-inch sample for the 
different years was as follows: 
1954——31.1 percent, 1955—31.9 per 
cent, 1956 — 30.6 percent. and in 
1957—36.8 percent Although these 
are average values, they are close 
enough to show that the distribu 


tion of eggs was fairly constant 
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TABLE 1 BLACK- HEADED 


Me = 


supwoRM Eaqa CouUNTS AND CORRESPONDING DAMAGE 


ESTIMATES. NORTHERN VANCOUVER ISLAND. British COLUMBIA 1954-56 


Desc ription 


of damage of damage 
Tot lefoliation light, loss light 
of edles on top third of 
tree crown up to 25%. 
lefoliation up to 40%, medium 
Top third of tree crowns 
hea defoliated and tops 
bare is well as considerable 
tly iet iation on the lateral 
branches Up to 70% of the 
buds may be damaged. Gen 
era browning or redness 


visible from the air and van 
tage points, 


Over 50° of total foliage heavy 
lost, top third of crowns 
heavily damaged with com 


plete top stripping. Clearly 
visible from air by bright 
red color and bare tips. Over 
110 eggs per 18-inch sample 
may ceause complete defolia 
tion of upper half of crown. 


throughout the course of the in- 
festation. The greatest variation 
was in the lighter populations 
where the percentage of eggs con- 
tained on the 10-inch samples was 
larver than the average. This was 
most obvious in 1957 when the 
number of eggs averaged only 0.37 
per 18-inch sample. The same ra- 
tio was also found in 1956 when in 
31 samples averaging three or less 
eggs, 37.5 percent of the eggs were 
on the 10-inch samples. 

The 10- and 18-inch samples 
were compared according to the 
class of expected defoliation into 
which the different egg samples 
fell. A summary of the 1956 sur- 
vey data is given in Table 2. 

Nine out of 165. or 5.5 per cent 
of the 10-inch sample estimates 
did not agree with their correspon- 
ding larger units, and most of 
these differed by only a small mar- 
vin. Of the nine discrepancies, sev- 
en fell into heavier classes so that 
on an average there was a slight 
tendency to over-estimate rather 


Classification 


Number Range of the average 
of number of eggs 


points per sample unit 
observed 18-inch 10-inch 
13 1-26 1-7 
13 27-59 8-15 
9 60+ 16+ 


than under-estimate the severity 
of the outbreak. 

The 32 plots established in 1955 
and re-sampled the next two years 
were compared with total average. 
As shown in Table 3 there was 
close agreement between the two, 
indicating that over a large area 
the smaller number of samples 
gave a good estimate of the aver- 
age ege abundance. 

The 1956 data were analyzed to 
determine if the same results could 
have been obtained by sampling 
only two trees per area instead of 
three. The average number of eggs 
for trees 1 and 2 were compared 
with the average for all three trees. 
For the 18-inch units all but 12 of 
the 165 sample fells in the same 
infestation class. The largest dis- 
crepancy came in the medium elass 
where eight of the 14 disagreed: 
five were classed as light and three 
heavy. For the 10-inch samples 15 
of the 165 disagreed. Eight out of 
15 in the medium class differed; 
six were classed as light and two 


TABLE 2.—COMPARISON OF THE CLASSIFICATION OF 165 INFESTATION LOCALITIES BY 


roe 18- aND 10-INcH SAMPLE SIZEs. 


Infestation 


class (18-inch samples) 
Light 148 
Medium 14 

3 


Heavy 


Number of localities 


NORTHERN VANCOUVER ISLAND. 1956 


Classes into which comparable 
10-inch samples fell 


Light Medium Heavy 
143 5 
2 10 
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heavy. The results were considered 
unsatisfactory. The extra work in- 
volved in cutting the third tree is 
recommended as it produces a 
more reliable estimate. 


Discussion and Conclusions 

It should be appreciated that 
neither egg classes nor damage 
classes are absolute but are drawn 
up a result of experience and ob- 
servation to provide a basis for as- 
sessing infestations. The class lim- 
its are mid-points between the 
means. Consequently it must be 
understood that 26 eggs in one 
sample and 27 eggs in another will 
not necessarily produce a marked 
difference in damage. Also, in the 
light class one egg per sample will 
not produce noticeable defoliation, 
but the number of eggs necessary 
to produce visible damage is not 
known. In Alaska, MeCambridge 
arbitrarily selected 0.11 eggs per 
inch of twig length as the mini 
mum number of eggs required to 
produce noticeable defoliation.4 
Since his 10-inch samples had an 
average twig lenyth of 30.4 inches, 
this value was equivalent to about 
three eggs per 10-inch sample. He 
also stated that 0.27 eggs per inch 
of twig (8 eggs per 10-inch sample 
unit) would cause general brown- 
ing of the upper third of the 
crowns of largest trees, and com- 
plete tip defoliation of many lat- 
eral branches. A deposit of 1.19 
eggs per inch (36 eggs per 10-inch 
sample unit) produced enough 
larvae to cause 100 percent de- 
foliation of all needle growth on 
the upper half of the crown on the 
tallest and most open-crowned 
However, larvae from the 


trees. 


*MeCambridge, W. F. The black-head- 
ed budworm survey on the Tongass Na- 
tional Forest, Alaska. U. S. Dept. Agric. 
Unpublished report. Portland, Ore. 1953. 
TABLE 3.—AVERAGE EaG COUNTS FOR 32 
PLots COMPARED WiTH THE TOTAL AVER- 
AGE EaG POPULATION. NoRTHERN VAN- 

COUVER ISLAND 


Average egg counts 


Year In 32 plots All samples’ 
1955 41.55 

1956 12.86 12.12 
1957 0.39 0.36 


*Based on 165 samples in 1956, and 171 
in 1957. 
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lower egg counts in the heavy class 
shown in Table 1 will probably 
cause heavy defoliation, although 
damage ranging from several feet 
of top-kill to tree mortality would 
be included in the class. 

The amount of defoliation al- 
ready sustained by the trees must 
be taken into aecount.® In ana- 
Ivzing the 1956 egg survey data a 
medium ege abundance following 
heavy defoliation was considered 
capable of causing heavy defolia- 
tion the following vear. Other fae- 
tors which may cause more damage 
then estimated from counts 
are low ege@ parasitism, favorable 
resulting in 


egg 
weather conditions 
low larval mortality, and the ab- 
sence of virus disease. Conversely, 
damage predictions may be high 
if parasitism is heavy, if virus dis- 
ease develops among the larvae, or 
if weather conditions are unfavor- 
able for insect establishment and 
feeding. Tt should be recognized 
that with so many variables in- 
volved it is difficult to accurately 
predict the devree of damage that 
will actually result from a given 
number of eggs. 

The 10-inch tip sample was re- 
tained throughout all the sampling 
work for the express purpose of 
The objec- 
tive of the sampling should decide 
the final selection of the sample 
unit. In this case a method is re- 
quired which will enable the For- 
est Insect Survey to estimate the 

and predict ex- 
The method must 
aceurate, but the 
need not be as 


testing its reliability. 


egg population 
pected damage. 
be reasonably 
limits 
severe as for basie research work. 
It is also important that the time 
required per sample be kept to a 


confidence 


A sequential sampling 
budworm egg sur 
1954. 


Morris, R. F 


nnique or spruce 
vs. Can. J. Zool. 32: 302-313. 


minimum to allow greater cover- 
age. Based on 270 samples, the 18- 
inch samples contained 3.6 times 
as much needle bearing surface as 
the 10-inch samples. It 
mated that three 10-inch samples 
could be examined for eggs in the 


was esti- 


same or a shorter time than is re- 
quired to do one larger sample. 
Several other criteria 
the 
sample unit.° In the method used 
for the black-headed budworm the 
requirements of random selection 
are fulfilled. The stability of the 
sample unit may be questioned on 
the basis that tip defoliation 
would affect the 10-inch sample 
more than the larger unit in cases 
of heavy defoliation. Tlowever the 
eon- 


must be 


considered in selection of a 


average percentage of eggs 
tained on the small tip sample re- 
mained fairly constant for the dif- 
ferent years. 

The comparisons made earlier on 
predictions based on the 10-inch 
samples showed that the same re- 
sults as using the 18-inch sample 
were obtained in 156 out of 165 
samples, and there was no indica- 
tion that the status of the infesta- 
tion would be under-estimated. 
The smaller sample unit may there- 
fore be considered sufficiently reli- 
able for survey purposes. It fol- 
lows that an increase in the number 
of units would reduce 
variance and improve the reliabil- 
itv of the method. It is suggested 
that five, rather than two, 10-inch 
samples be taken from each tree. 
Fifteen samples ean be collected 
almost as quickly as six at each 
sampling point and the time re- 
quired for examining the foliage 
for eges will actually be reduced. 


sampled 


"Morris, R. F. The development of sam 
pling techniques for forest insect defoli 
ators, with particular reference to the 
spruce budworm. Can. J. Zool, 33:225 
294. 1955, 
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The possibility of develoying a 
sequential sampling method? was 
not pursued for several reasons. 
More information is required to 
place more accurate limits on the 
infestation Another con- 
sideration was the size of the tim- 
ber. No suitable technique has 
been found to obtain branch sam- 
ples from large hemlock trees up 
to 30 inches d.b.h. without felling 
the trees. Three trees were 
sidered the maximum number 
which could be eut in 
particularly when the same areas 
are sampled each year of the out- 


classes 


con- 


each area, 


break. Since it is impractical to 
examine foliage for eges in the field 
the entire sample must be collected 
field 


sequential 


and taken to a laboratory. 
Although a 


method might 
quired to examine foliage in the 


sampling 
reduce the time re- 


laboratory, it would not reduce the 
size of sample required to be taken 
in the field. 

It is concluded that the 10-inch 
sample unit is reliable for use in 
general surveys. The numbers of 
branch samples per tree should be 
increased from two to five, selected 
at random from the top third of 
the crown, and three trees should 
be sampled at each location. Popu- 
lation is expressed as average num. 
ber of eggs 10-inch sample. 
Caution must be used in predicting 


per 
probable damage because of the 
manv variables involved 

More information is required to 
predict accurately the probable 
damage that can be expected from 
a given number of eges, but in the 
interval the results of this work 
should provide a useful guide in 
black- 


assessing the severity of 


headed budworm infestations 


sequential sampling 
budworm egy sur 


‘Morris, R. F. A 
technique for spruce 
Op. cit. 
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Notes 


and Observations 


A Tool For Planting 
Cuttings 


As a result of expanding inter- 
est in the possibilities of hybrid 
poplars for timber production in 
the United States, numerous in- 
quiries have been received regard 
ing the tool used to plant the eut 
tines. 

Planting can be done most con- 
veniently with a foot-dibble, as de 
seribed in 1937.' The dibble used 
at the Northeastern Forest Experi 
ment Station since 1948 is basically 
similar to the earlier model, but of 
somewhat better design and = con- 
struction, Construction and dimen 
sions are shown in Figure 1. This 
tool, with an 11-inch point, is de 
signed for planting cuttings 12 
inches long; for longer cuttings the 
point) should) be proportionately 
longer 

The reducing socket below the 
foot-bar is most useful in sandy 
or dry loamy soil to prevent back 
filling of the hole when the tool is 
withdrawn. When the foot-dibble 
is pushed into the ground with a 
slight rotary motion to the depth 
of the foot-bar, the reducing socket 
firms the soil at the top of the 
hole, forming a cup-shaped depres- 
sion. 

In planting poplars, the cutting, 
with buds pointing upward, is 
pushed into the dibble hole to a 
depth that leaves the two upper 
buds above the ground; the soil is 
then tamped firmly around the eut 
ting with the heel 


Ernst J. ScHREINER 
Northeastern Forest Ka periment 
Station, Forest Service, US 


Dept. Agriculture 


‘Schreiner, Ernst J. Silvieultural meth 
ods for reforestation with hybrid poplars, 
Paper Industry and Paper World 19: 


156-163. 1937. 
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The improved foot-dibble used for planting cuttings. 


P06 


Peg 
ing 
4 
| ‘ 9 
JE 
2 
: 
a 
F 
3 
ih 
ii) 
} 
ig 
10- 
3 
| 
i 
be 
= 


Marcu 1959 


Tests of Girard Form Class Estimation 


from Lower Bole Taper 


Volume tables based on Girard 
form class! are so commonly used 
as to have become standard in the 
South. The mechanical difficulty of 
measuring Girard form class, how- 
ever, has led to widespread substi- 
tution of oeular estimation or ac- 
‘faverages’” in 
measurement. The 
into volume com- 


ceptance of species 
lieu of error 
thus introduced 
putations may frequently exceed 
the sampling error of the cruise. 

Two methods of utilizing lower 
bole taper to estimate Girard form 
class were proposed in 1956, both 
of which gave reasonably precise 
and unbiased estimates in the orig- 


Mesavage, C. and J. W. Girard. Tables 
for estimating board foot volume of tim- 
ber. U. S. Department of Agriculture, 
Forest Service. 


ran 
ESTIMATES ARE BASED ON 
Stand County Site 
l Pike Ridge 
Pike Slope 
Pike Ridge 
+ Pike Old field 
7 Pike Old field 
5 Howard Old field 
7 Howard Ridge 
s Sevier Ridge 
Average 
Girard F¢ 1.2 (Minor Ratio) — 


Form CLASS ESTIMATES IN NORTHERN 


inal studies. For loblolly and short- 
leaf Mississippi Hlorn* 
d.i.b. at 7.00 feet 


found that the ratio - 
d.o.b. at 2.25 feet 


pines in 


approximated the Girard ratio 


d.i.b. at 17 feet 
Although individ- 
d.b.h.o.b. 
ual trees varied rather widely, sam- 
ples of 20 trees gave an estimate of 
the stand average + two form class 
numbers. 
Working with 
water oak in the Louisiana Delta 
and using a method suggested by 


sweetgum and 


“Horn, A. F. 1956. A simplified method 
for estimating form class of loblolly and 
shortleaf pine stands in Mississippi. 
Jour. Forestry 54:185-187. 


Form CLASS ESTIMATES OF SHORTLEAF PINE IN SOUTHWESTERN ARKANSAS, 


5 Trees IN STAND 


ON 20 TREES IN EACH STAND 


Parish Site 


LOBLOLLY PINE' 


Winn Flat 
Winn Slope 
Grant Flat 
Catahoula Slope 
+ Catahoula Slope 
LaSalle Slope 
7 LaSalle Mlat 
Caldwell Ridge 
' Caldwell Flat 
Caldwell Slope 


Average 


SHORTLEAF PINE* 


Girard Horn Minor’ 
75 77 75 
76 77 78 
75 75 77 
81 81 7 
78 79 78 
78 RO 
79 80 79 
7S 
78.0 78.4 78.0 

LOUISIANA, ESTIMATES ARE BASED 

Girard Horn Minor 
sl S4 
84 81 
83 78 
7s 
78 78 
S4 
SU) 
81 
8D SO 82 
8] $2.5 81.0 


82 83 S84 
SH 85 S4 
85 85 
S4 83 85 
83.9 83.2 83.5 


Catahoula Slope 
Caldwell Slope 
Caldwell Slope 
Caldwell Ridge 
Caldwell Ridge 
Average 
i Ft 21.2 + 0.634 (Minor ratio) 
1 Fe 6.1 + 0.81 (Minor ratio) 
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C. Minor? Burns and Adams?* 
found that the Girard ratio bore a 


predictable relationship — to the 


d.o.b. at 7.5 feet 
ratio ~ 

d.b.h.o.b. 
again, individual trees varied wide- 
ly, samples of 45 trees yielded a 


Although, 


stand average three- form class 
numbers. The Minor method re- 
quires conversion from the caleu- 
lated ratio to the estimated form 
¢lass, unlike the Horn method 
which gives a direct estimate, but 
it does permit the use of lower bole 
taper of bottomland 
which the Horn method obviously 
butt 


hardwoods, 


does not because of marked 
taper. 

Tests in this study were made in 
three geographic areas: southwest- 
ern Arkansas, northern Louisiana, 
and southeastern Louisiana. Trees 
were mechanically selected in forest 
stands, and none were rejected be 
cause of apparently abnormal 
taper. 

As may be seen in Tables 1 and 
2 both methods successfully esti 
mated the Girard form class with- 
numbers in 
differ 
Arkansas 


in three form class 
stand but 


stands in 


every one, and 
ences over all 
and in northern Louisiana were 
less than one. It is especially note- 
worthy that for the two areas men 
tioned Horn 
should be successful with no modi 


from the 


above the estimate 


fication at all measure 
ments established in Mississippi. 
The relationship of Girard form 
class to the Minor ratio turned out 
to be much more variable. Not only 
is’ the different for 
each of the pines and for each of 
reported the 


relationship 


the hardwoods 
original study, but the relationship 
for shortleaf pine in: southwestern 
Arkansas is different from that in 


northern Louisiana, as shown in 
Figure 1, 
Although 


actual Girard form class and that 


differences — between 


Formerly assistant professor, L.S.U. 
School of Forestry, Dr. Minor is now 
Chairman, Dept. of Forestry, Arizona 


State College, Flagstaff, Ariz. 

‘Burns, P. Y. and R. J. Adams. 
Girard form class can be estimated from 
lower taper. L.S.U. Forestry Note 
No, 8. 2 pp. 


1956, 
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of Girard form 
ratio, in south- 
northern 


class to 


Relationship 
Minor form 
western Arkansas and = in 


Louisiana. 


the Horn method 
were only slightly greater on the 


estimated by 


bottomland site in southeastern 
Louisiana than on the upland sites, 
Table 3, in eight of the ten stands 
the actual figure was greater than 
This certainly 
but 
well be intro- 


one 
fairly small 


estimated 
that a 
bias might 
the Horn 
with modification 


the 
suggests 
constant 
were 


duced if method 


adopted no on 


such sites, a possibility suggested 
by Horn in his original paper. 
Two methods of estimating 
Girard form class from lower bole 
taper were tested. 
The Minor method of converting 
d.o.b. at 7.5 feet 
from - —— to 
d.b.h.o.b. 
worked well for both shortleaf pine 
and loblolly pine, but requires a 
different set of conversion figures 
for each species and for each area 


Girard 


on which a given species occurs. 
This somewhat reduces the utility 
of the method. 

The Horn method, Girard F. C. 


d.i.b. at 7 feet 


d.o.b. at 2.25 feet 


-, is more easily 


applied and is directly applicable 
to both species on the upland sites 
tested in two states. Although not 
conclusive, the results obtained in- 


Litter Weight Not Reduced Following Clearcutting 


of Poor-Site 


Clearcutting hardwood stands is 
often blamed for loss of litter and 
exposure of mineral soil which may 
result in reduced site quality and 
runoff and erosion. Yet 
resulted in a 


increased 
clearcutting has not 
reduction in the weight of litter in 
poor-site upland oak stands in 
southeastern Ohio. Four years after 
a pine conversion study was estab- 
lished by clearcutting on the Vin- 
ton Furnace Experimental Forest 
there is as much litter in clearcut 
areas as in nearby stands of uncut 
oak forest 

Before clearcutting the 90-year- 
old, ridgetop mixed oak stand was 
and well stocked. Site 
quality is very poor averaging only 
A few 
shortleaf pines 
present in the taller, 


straighter, and had less defect than 


even-aged 


site index 45 for black oak. 


native and pitch 


stand were 
the stunted, slow-growing, defective 
oaks. Ilenee the decision to convert 


to pine 


Soil type is a thin Rarden silty 


Oak Stands 


clay loam having an ‘‘A”’ horizon 
about 3 to 4 inches thick and a 
heavy-textured ‘‘C’’ horizon (sub- 
soil) averaging 58 to 65 percent 
clay. The plastic subsoil is promi- 
nently mottled and is very slowly 
permeable to water. 

‘*Litter’’ is usually divided into 
three layers: undecom- 
the fer- 


The loose, 
posed litter (**L’’ layer) ; 
mentation layer consisting of par- 
tially decomposed litter (‘‘F’’ lay- 
er) ; and the underlying amorphous 
humus (‘‘HI’’ layer). On this site, 
the L layer is about 1 ineh thick 
and the F and HI layers are each 
about 14 ineh thick. Humus type 
is a thin mor! or a matted mor.* In- 
corporation of organie matter into 
the mineral ‘‘A’’ horizon has been 
slight ; thus the ‘‘.A,’’ horizon is ab- 
devel- 


sent or, if present, poorly 


oped 


Hoover, M. D. and H. A. Lunt. A key 
for the classification of forest humus. Soil 
Sei. Soe. Amer. Proe. 16:368-370. 1952. 

*“Gysel, L. W. The forest humus layers 
of Ohio. Soil Sei. 60:197-217. 1945. 
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TABLE 3.—FormM CLASS ESTIMATES OF 
LOBLOLLY PINE IN SOUTHEASTERN 
LOUISIANA. MEASUREMENTS WERE MADE 
IN THE AMITE RIVER BoTTromM, BASED ON 
20 TREES IN EacuH STAND 


Stand Girard Horn Girard-Horn 
81 78 

82 79 

84 80 

80 78 

81 
81 
81 
81 
9 
10 S81 
81.2 


Vike 


| 


Average 78.6 
dicate that on bottomland sites sub- 
ject to overflow the Horn method 
must be modified to allow for the 
ereater lower bole taper. 
CHARLES B. 
Assistant professor, Louisiana 
State University, Baton Rouge 


Briscor® 


*"The writer is indebted to G. R. Bouch- 
ard, J. A. Kromer, T. E. Rogers, and 
R. G. Whitehead for their assistance in 
this study. 


The study includes nine %4-acre 
plots: On six the hardwoods were 
clearcut during the winter and 
spring of 1953-1954; the other three 
were left uneut. A mixture of 
shortleaf, pitch, and white pines 
was planted on the cleareut plots 
in the spring of 1954. Hardwood 
sprouts were cut and poisoned in 
half of the planted plots to release 
the planted pines. On the other 
planted plots hardwood sprouts 
were allowed to develop naturally. 

The L, F, and H layers in the 
clearcut plots and in the uneut oak 
plots were weighed before leaf fall 
began in September of 1954, 1955, 
and in 1957. No measurement was 
made of the small amount of incor- 
porated mineral matter present in 
the Hf laver. Areas disturbed by 
logging, such as roads and_ skid 
trails, were avoided. 

Oven-dry weights of L, F, and H 
layers in the uneut oak forest aver- 
aged 2,900, 6,100, and 17,700 pounds 
per acre, respectively. Analysis of 
variance for sampling in 1954, 1955, 
and 1957 shows that the weights 
of organic layers in the uneut for- 
est are not significantly different 
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from weights of these layers in the 
clearcut plots. Nor has there been 
any significant change in the weight 
of any layer since the plots were 
clearcut and planted. 

It is clear that clearcutting has 
not resulted in any loss of litter or 
exposure of bare soil surfaces in 
this study. Much of the organic 


Slash Pine 


Ilow soon after pine seedlings 
are planted do they form new root- 
lets? This problem was studied at 
the Chipola Experimental Forest 
Florida, with the aid of 
‘‘nicture windows’’ (Fig. 1) sim- 
ilar to those used by MeDougall.! 
Seedlings planted next to 
sloping sheets of glass and soil was 


in west 


were 


removed from the opposite side of 
the glass to allow periodie observa- 
tions. On February 3, 1955, three 
pine seedlings—one slash, one long- 
leaf, and one sand pine — were 
planted beside each of four picture 
windows. 

Eight days after planting, one 
slash pine and one longleaf had 
started root growth, and newly 
formed mycorrhizae were present 
on two other slash pines. By Feb- 
ruary 25, 22 days after planting, 
roots were growing on all four of 
the slash pines, but on only two of 
the longleaf and two of the sand 
pines. Observations in other years 
supported these data. 

The initiation of root growth of 
slash pine soon after planting prob- 


‘MeDougall, W. B. 1916. The growth 
of forest tree roots. Amer. Jour. Bot. 


3 :384-392. 


matter present on the forest floor 
before cutting still remains nearly 
4 years after cutting. In addition, 
logging slash and the rapid growth 
of herbaceous plants, tree seedlings, 
and hardwood sprouts have fur- 
nished much new litter since clear- 
cutting. Adequate future soil pro- 
tection is assured by the volume of 
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new plant cover now present on the 
clearcut plots. 

Witiarp H. CARMEAN 

Soil scientist, 

Central States Forest Expt. Sta., 

Athens Forest Research Center, 

Forest Service, 

U.S. Dept. of Agriculture, 

Athens, Ohio 


Fic. 1.—Root development and mycorrhizae are easy to observe and photograph 


through ‘‘ picture windows.’’ 

ably accounts in part for the good 
planting success obtained with this 
species in the southeastern United 


States. 


FRANK W. Woops 

Southern Forest Experiment 
Station, Forest Service, 

U.S. Department of Agriculture 
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Points of View 


Comments On “Allowable Cut As A New Function Of 


Growth and Diagnostic Tallies” 


The article under the above title 


by L. R 
JOURNAL OF Forestry! for October 
1958 presents an enthusiastic case 
for the use of a volume regulation 
formula involving simple interest 
growth rates, particularly as Op- 
posed to one using compound in- 
The 


the impression that 


terest reader must un 


doubted|y cet 


rates 


the compound interest formula, des- 
ignated as the Amortization 
mula or Meyer’s formula, gives in- 


for- 


complete, misleading and inaceu- 
rate results with a considerable in- 
convenience in calculation. He does 
not appreciate the fact, unless he 
takes the time to make a thorough 
that all the 


formula 


analysis, arguments 
for the 


the old formula constitute merely 


new and against 
a tempest in a teapot and that the 
the 
same job and give essentially the 
Some of the 
be true in essence, but 


two formulae practically 


same results argu 
ments may 
inconsequential in effect. Other of 
the arguments are based on what 
must be a misunderstanding of the 
nature and use of Mever’s formula, 
as will be shown later 

An initial objection will be raised 


to the statement that compound in- 


terest “‘is favored by the non-biolo 
gist.”’ leaving the reader to infer 
that it is not favored by the biolo 


gist and forester. A survey of for- 


estry literature will quickly con 
vinee one that the compound in- 


terest application in growth prob- 


lems has a respectable if not a 
major following among foresters. 
The use of growth percentages, 


whether on a simple or compound 
basis, must be attended with knowl- 
edge of the nature of the relation 
vrowth rate 


between percentage 


R. Allowable eut as a 
function of growth and diagnostic 
Jour. Forestry 56; 727-730, 1958. 


irosenbaugh, L. 
new 
tallies 


Girosenbaugh the 


and time. In a single forest stand 
or under a limited forest aggregate, 
the growth percentage, whether 
simple or compound, starts off at 
infinity as soon as a measurable 
volume is produ ed. The percentage 
falls off very rapidly at first and 
then reduces less and less slowly, 
seldom reaching constant 
In one condition only is the 


and 


but 

level 
erowth 
that is in the case of the complete 


percentage constant 
forest aggregate that has been de- 
veloped to the final management 
full 
classes with desired level of stock- 
Even in this case, the individ- 
behave 


goal of arrangement of age 
ing 
ual elements of the 
above in 


forest 
as described regard to 
growth percentage. The major pre 
caution to be observed in the use of 
evrowth percentages in handling a 


voung forest under development for 


vreater future productivity is, 
therefore. to assure oneself that the 
rate used applies to the future pe- 
riod under consideration and that 
this period be not too long. Owing 
the growth 


to the nature of 


centage curve, a long-term growth 


per- 


have 
fact 
misleading, especially in 
a young One of the chief 
defects of the proposed ‘‘new’’ or 


percentage can easily very 


little meaning and in can be 
seriously 


forest. 


simple interest formula is that an 
estimate must be made of the long 
term growth; in fact, this seems to 
be touted as one of its advantages, 
when it fact it contributes little if 
anything to an accurate analysis. 
It is better and simpler to establish 
the goal of volume stocking and the 
time in which this goal should be 
reached and then prorate back the 
progress to the specific period of 
regulation. For example, if a for- 
est aggregate has currently 5,000 
board féet per acre and the forester 


wishes to develop it to an average 
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of 8,000 board feet in 30 years’ 
time, he can allocate 1,000 feet of 
the development, plus or minus as 
he deems practicable, to the first 10- 
year period of control. This is ex- 
actly what is done in the applica- 
tion of the compound interest or 
amortization formula, though not 
an integral part of the equation it- 
self. 

It is possible that the author of 
the JOURNAL article misunderstands 
the use of the compound interest 
formula, if certain statements in 
the text are taken at face-value. He 
states the compound interest for- 
mula involves only a 1-year pro 
jection and that it makes no explicit 
provision for calculating allowable 
cut for periods longer than one 
vear. Such is decidedly not the 
case, in spite of what the mathe 
matical derivations in the text seem 
to show. The formula gives an esti- 
mate of the average annual cut for 
a forest aggregate that can be ob- 
tained over a period of control, 
such as cutting evele, during which 
the built up (or 
brought down) to a desired stock- 


At least in essence it does 


forest will be 
ing level. 
the same job that the new formula 
is professed to do with so much su 
periority. 

If the use of the compound inter 
est formula is as full of fault as the 
three pages of arguments imply, 
then obviously the calculation of 
allowable cut must be seriously in 
error and differ radically from that 
of the simple interest formula. This 
can be quickly tested by setting up 
A 1,000 acre 
5,000 
feet per acre for a total of 5 million 
board feet; the plan is to develop 
it to an average of 8,000 feet per 


a synthetic example. 


forest now averages board 


acre in 30 years’ time, which pro 
rated back to the first 10-year pe- 
riod of control, indicates a 1,000 
foot inerease or a total volume 10 
years million feet; 
growth studies have shown that the 
forest is still in a rapid stage of de- 
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velopment and that the future ten 
years promise a compound rate of 
6 percent, equivalent to a simple 
rate of 7.906 percent; to simplify 
the comparison, ingrowth will be 
omitted, although its inclusion 
should introduce no discrepaney in 
the final comparison. 

The comparative calculations pro- 
ceed as follows: 

The simple interest formula in 
its simplest form : 


— m 
L mG 1+ G 
Ve nG 1+mG = 


(Where V 


million feet, n m 


» IS 5 million feet. V,, is 6 
- 10 (to avoid 
the hazard of a long-term growth 
percentage), G@ is 7.906 percent, and 
V.. is the total 10-year eut.) 
1.7906 1.20 7906 
= 1.3953 
1.7906 
== 2602 
IIence V. or the total allowable 
cut for 10 vears = 5,000M « .4602 
or 2.501 M board feet. 
The compound interest formula 
in its simplest form: 
V.. 
V,—V.(1+-¢)*- 
Where V,, V, and n 
above, but g is 6.0 percent, and V, 


(1+9—1) 
are as 


is the average annual cut for the 
10 vears. } 
5,000 M * 1.7906 7906 
06 


8,953 M — 13.177 V, 


Hence V,. of the average annual 
cut is 

= 224.1 M board feet. 

The the 
two results is hardly worth concern. 
With lower interest rates, the dif- 
ference would be proportionately 
smaller, with higher interest rates 


disagreement between 


slightly larger. 

The author does finally state to- 
ward the end of the discussion that 
**the particular formula used is not 
too important.’’ Whether this is 
said from the realization that a pre- 
cise result is not needed since it is 
absolutely essential to revise the es- 
timate of allowable cut at short pe- 
riodic intervals and hence that past 
mistakes ean be quickly corrected, 
or whether it comes from the knowl- 
edge that the two kinds of formula 
vive almost the same result in spite 
of all the arguments, is not clear, 
though the first is inferred later on. 

Should the reader still be hesi- 
tant to use compound interest. be- 
cause he is informed that the cal- 
culation is difficult since he will 
have to use a compound interest 
table, let him be consoled by the 
fact that such a table is not neces- 
sary nor even desirable. It is far 
simpler and more accurate to use a 
logarithm table to reduce the esti- 
mated 10-year growth to a single 
rate or to blowup a single vear rate 
to a 10-vear accumulation. 

The use of permanent sample 
plots to obtain reliable growth in- 
formation is a desirable feature of 
the proposal, providing of course 
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that blind dependence be not placed 
on the percentage growth rate of 
the past period being directly ap- 
plicable to the future period. As 
mentioned previously this does not 
accord to the nature of the growth 
percentage relation to passage of 
time and can lead to serious dis- 


crepancy. Measurements of past 
growth, no matter how accurately 
they are obtained, must be 


with a large measure of discretion 


used 


and with a knowledge of what has 
happened in the past and what may 
happen in the future 

The final 


addressed to 


remark of these com- 


ments is those who 
have used the compound interest 
formula to assure them that all is 
not as bad as it sounds. Abandon- 
ing the old for the new will make 
little if any change. In any event 
the two formaulae, under discussion 
apply only to a limited variety of 
problems. They are strictly volume 
control formulae and assume that 
the estimated growth percentage re- 
mains relatively unchanged through 
variations in method of cutting and 
through a moderate variation in in- 
tensity of cut. They both deal best 
with somewhat immature stands 
and are not suited to forest agere- 
gates containing a large portion of 
virgin timber. They are both prob- 
suitable for all-aged 
than for 
although this is ques- 


ably 
management 


more 
even-aged 
management, 
tionable. 


WALTER HT. Meyer 
Nehool of Forestry, 
Yale University 
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Book Reviews 


Forest Seeding and Planting 
Techniques and Equipment 


By G. F. Weetman. Reprint of 
Tech. Rept. No. 74. Pulp and 
Paper Research Inst. of Canada 
1300 pp. Thus. Processed. Mon- 
treal. 1958. No price indicated. 
It is a pleasure to review publica- 
tions such as this excellent one is- 
sued by the Pulp and Paper Insti 
tute of Canada. Forest Seeding and 
Planting Techniques and Equip- 
ment is chock-full of up-to-date and 
very useful information, including 
a bibliography of 145 references to 
material the author deems perti- 
nent to the subject. It will be wel- 
comed by foresters and others both 
in Canada and the adjacent United 
States. One cannot but wonder why 
no reference is found to any of the 
Forest Planting Notes of which 32 
have been issued by the United 
States Forest Service: perhaps he 
cause none of this series had come 
to the author’s attention 
Very appropriately, major empha- 
sis is placed upon the treatment of 
reforestation areas prior to seeding 
or planting and the choice of spe 
cles and sites—in other words, pre 
scription reforestation, ineluding 
the development of higher quality 
planting stock that will result in 
higher survival and better growth 
on partienlar sites. Mechanical 
planting aptly comes in for its 
share of consideration, especially 
under present labor conditions 
The author cautions that only in 
very exceptional cases can planta- 
tions be left without follow-up care 
between establishment and their 
harvest. They will usually require 
as much, and sometimes even more, 
eare than naturally developed 
stands. In either case adequate pro 
tection must be provided. Release 
from competing herbaceous and 
shrubby vegetation and from taller 
undesirable trees is beneficial and 
often necessary for survival and 
optimum growth. The use of fertil 


izers in plantations on relatively 
poor sites is justly emphasized and 
will doubtless receive greater atten- 
tion in future researches. 

In the stimulating discussion of 
thinnings in plantations the review- 
er is inclined to the view that the 
author may be somewhat too con- 
servative in his statement that row 
thinning in which every sixth row 
is removed ‘‘is not necessarily al- 
ways the best silviculture.’’ Expert- 
ence in thinning loblolly pine plan- 
tations in the Duke Forest in which 
every eighth row is removed in the 
first thinning and the intervening 
rows subjected to conventional 
thinning (the reviewer prefers the 
erown thinning method) is consid 
ered not only wood silviculture but 
also good management and sound 
eCONOMILES 

In a review of moderate length 
it IS impossible to bring out all the 
good points in a publication such as 
this one If it creates interest in 
the author’s very timely contribu 
tion its major objective will have 
heen largely accomplished. 

C. F. Kors tan 
Duke University 
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Of Men and Marshes 

By Paul L. Errington. 150 pp 

Hlus. The Maemillan Company, 

New York. 1957. $4.50. 

To wildlifers who know Paul I. 
Errington for his scientific writing 
Of Men and Marshes may come as 
somewhat of a surprise for he has 
in previous writings omitted) the 
philosophical and the aesthetic; he 
has tried very successfully to be the 
objective and unbiased scientist. 
This work gives an insight into the 
motivation of the man who has 
done many investigations in the 
field of wildlife management. Here 
we get a chance to estimate some of 
the hidden pleasures which eaused 
him to carry on these scientifie ef- 
forts. 
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Dr. Errington is the professor of 
Vertebrate Ecology at Iowa State 
College, Ames. He was born in 
South Dakota and took his under- 
eraduate work at South Dakota 
State College. He did graduate 
studies with Aldo Leopold at the 
University of Wisconsin. His work 
on bobwhites, ring-neck pheasants, 
water fowl, mink, muskrats, and 
food habits of avian and mammalian 
predators has been outstanding. 
His paper on influence of predation 
on animal populations is cited in 
almost every population study re- 
port. 

In a sense Of Men and Marshes 
is related to those population stud- 
ies. Its basis is the changes in the 
number and composition of the ani- 
mal and plant life on midwest wet- 
lands. As the work follows these 
changes through the seasons, it con- 
trasts wetlands in various parts of 
the country and links marshes to 
other geographical phenomena as 
they relate to the isolation of life 
forms. It expounds an interesting 
philosophy on the soothing psycho- 
logical effect of marshes on men. 
The author stresses the value of re- 
taining marshes for their own sake. 
The importance of hunting and 
fishing as a use for marshland is 
rather thoroughly covered. 

The book is one which will pro- 
voke diseussion It should be 
‘*must’? reading for those who have 
interest in, or have to do with, the 
problem of land use. It is easy 
reading and treats the subject of 
marshes in a light but sound man- 
ner. In parts the author has writ- 
ten a sort of travel guide for those 
who would visit some of the better 
known and often-referred-to marsh- 
lands. 

One section treats the subject of 
safety and comfort in marshes and, 
of course, cites the old wives’ tale 
regarding the pestilential nature of 
standing water; the old concept be- 
ing that marsh water is foul and 
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full of pathogenic micro-organisms 
because it may be stagnant, over- 
lying mud, or choked with vegeta- 
tion. Human beings are not neces- 
sarily in danger of ‘‘catching some- 
thing’’ from the marsh water. Even 
the mosquito is not necessarily a 
great threat to human life. In the 
Northern Plains, which Dr. Erring- 
the lawns and 
front vards may be as substantial 


ton is discussing, 
producers of mosquitoes as are the 
marshes. 
A strong plea is made for retain- 
least some of 
laboratories. 


ing marshes, or at 
them, for 
Many kinds of 
marshes needed, 
those in which man is not a disturb- 
ing element. Tt is here that the 
forces that operate on all popula- 
tions can have a point of reference. 

The book points out that the au- 
thor. as well as other 
sees the parallel between human 
and sub-human responses to crises. 


outdoor 
these laboratory 


are particularly 


ecologists, 


If man is to be aware of the laws 
of life which may catch up with 
him, he must know how these laws 
work. 

Ricuarp M. May 
Willimantic. Connecticut 
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Tropical Silviculture 


sy 1. T. Haig, M. A. Huberman, 
and U Aung Din. Vol. T, 190 pp. ; 
Vol. II, 415 pp.; Vol. TIT, 101 
pp. Hlus. Food and Agriculture 
Organization of the United Na- 
tions, Rome, Italy. 1958. (FAO 
Forestry and Forest Products 
Studies No. 13). Vol. I, $2; Vol. 
$4; Vol. TIT, $1. 


Amone the most neelected of 
man’s renewable resources are the 
world’s tropical forests. 

And this in spite of the fact that 
tropical forests cover almost half 
the world’s forest area, that their 
rate of growth, compared with tem- 

makes them the 
factories on earth. 


perate species, 


ereatest wood 
They are the most bewildering and, 
from the standpoint of human 
values, possibly the most rewarding 
of all tree associations. 

Yet the values and varied uses 


of that great complex of species 
are still incompletely known. Chem- 
ical possibilities have barely been 
scratched; silvicultural require- 
ments remain in large part enig- 
mas, subject of controversies where- 
in speculation is more abundant 
than proven facts. Even for teak, 
sal, or mahogany, those forest gi- 
ants that have been man 
for centuries—even for these no 
completely satisfactory silvieultu- 
ral svstems have vet been estab- 
lished. 

Many factors have made for this 
lack of The 
whelming number of species, in- 
transporta- 


serving 


information. over- 


accessibility, dubious 
tion, absence of dependable mar 
kets, baekward_ loeal 
all these have militated not only 
against the rational use of tropical 
forests, but against any pressing 


industries— 


incentive to seek out a body of de 


pendable facets on which forest 
management must be based. 

The need for more precise knowl- 
recognized, 
of FAO’s 


Committee 
meeting 


edge has long been 
one 


the 


Fy rests 


Eleven years ago 


early committees 
on Unexploited 

in Geneva, strongly recommended 
a beginning of such studies. Since 
then, at 
and regional meetings, the need has 


international congresses 
heen repeatedly stressed, both for 
adding to existing knowledge and 
for making more readily available 
whatever knowledge had al- 
ready won 

One of the major difficulties has 
been the tropical forester’s uncer- 
tainty in answering the question, 
‘After eutting, what shall T do to 
secure successful natural regenera- 
tion of species of proven valne?”’ 

The first attempt to answer that 
question on a world basis now ap- 
pears in the three volumes of Trop- 
published by the 
Organiza- 


ical Silviculture, 
Food Agriculture 
tion of the United Nations. This is 
the work of IT. T. Haig, M. B. Hnu- 
berman, and U Aung Din. All are 
members of the International So- 


and 


ciety of Tropical Foresters, and the 
first two are members of our own 
Society. 

Tropical Silviculture is based on 
a series of papers presented at the 
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Tropical Section of the Fourth 
World Forestry Congress, held in 
1954. Volumes IT and IIT are de- 
voted to those papers, but to them 
is added a broad survey of other 
pertinent literature. 

The publication is primarily a 
summary and evaluation, not a 
handbook of detailed practices. It 
the 


forests. 


regeneration of 
natural Plantations and 
planting are not dealt with, except 
as the treatment of some types in- 
volves brief descriptions of plant- 
ing, artificial regeneration 
is employed, and here the emphasis 


covers only 


where 


is on silvicultural method, not on 
planting techniques. 

Within these very definite limita 
tions which the authors have real 
istically set for themselves, Trop 
jeal Silviculture represents a long- 
awaited and much-needed mile- 
stone, a structure to be built upon, 
a basis about which to center added 
facts as they may come to light. 

Summing up, as it does, the in 
formation now available on the nat 
ural regeneration of tropical for- 
ests, the book is directed to the very 
forest 
administrators to 


practical end of assisting 
technicians and 
plan the best silvicultural practices 
for the forests ef the Tropie Fone. 
It will have special usefulness. to 
foresters working in the American 
tropies, for it is to be published 
later in Spanish. 

The 
amply justify this publication, But 
in addition, Volumes IT and If 
perpetuate the best of the tropical 
the Fourth 


and so 


bibliography alone would 


papers presented ut 
World Forestry 


serve the added purpose of eather 


Congress, 


ing together what, four vears ago, 
represented the extent of knowl- 
edge on the important aspects of 
tropical forestry It can be hoped 
that the Fifth World Forestry Con 
eress, to be held in 1960, may afford 
an opportunity for garnering the 
further harvests of the intervening 
years. 

Tropical Silviculture is to he re- 
viewed in Forest by Dr. 
Frank Wadsworth, much 
more competent than this reviewer 
to evaluate the publication’s tech 
This 


Science 
who is 


nical aspects. present note 
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aspires only to celebrate an im- 

portant addition to forestry litera- 

ture and to congratulate FAO and 

the authors on taking the first 

step along a difficult, too-little 
traveled road. 

Tom 

Charles Lathrop Pack 

Forestry Foundation 


RRB 


Problems in Wood Chemistry 


FAQ Technical Panel on Wood 

Chemistry. 136 pp. Illus. Inter- 

sclence Publishers. Ine., New 

York 1, 1957. $6.75 

The Seventh Session of the Tech- 
nical Panel on Wood Chemistry of 
the Food and Agriculture Organ- 
ization of the United Nations was 
held April 8-13, 1956, in coopera- 
tion with the Institute for Fibres 
and Forest Products, Israeli Minis- 
try of Agriculture, in) Jerusalem 
and Haifa, The lectures and diseus- 
sions are published in this small 
volume. The lectures were given by 
men who are well-known author- 
ities in their fields 

Herman Mark, director of the 
Polymer Research Institute, Poly- 
technic Institute of Brooklyn, pre- 
sents a comprehensive report on the 
physical and chemical fundamen- 
tals of radiation chemistry and a 
few important applications in poly- 
mer chemistry in anticipation of a 
vreat deal of research activity in 
the radiation chemistry of wood 
and wood products. 

In the seeond chapter, Professor 
Giertz, Department of Wood Chem- 
istry, Technical University of Nor- 
way, Trondheim, presents a rather 
complete discussion of the ehem- 
istry, morphology, and mechanical 
properties of the compound middle 
lamella of wood (the compound 
middle lamella comprises the inter 
cellular substance plus the adjacent 
primary walls of the contiguous 
woody cells Unfortunately, the 
pages of coated paper used for the 
illustrations in this chapter are 
poorly bound and = detach easily 


even with careful handling. 

A short review of some of the 
available knowledge on the middle 
lamella of the bast fibers and its 


influence on their properties, with 
special reference to jute and flax, 
is presented by Dr. M. Lewin, di- 
rector of the Israeli Institute for 
Fibres and Forest Products Re- 
search. 

Professor Freudenberg of the 
University of Heidelberg discusses 
whether lignin-carbohydrate bonds 
exist in coniferous wood and con- 
cludes that a definite answer ean- 
not be given now. 

Dr. Edwin Jahn of the State 
University College of Forestry at 
Syracuse, New York, discusses the 
expansion of wood _ utilization 
through the use of resins. The use 
of resins in the wood industry has 
vrown very rapidly with the devel- 
opment of the synthetic resins 
Resins permit greater and better 
use of wood raw material, inelud- 
ing waste and low-grade wood 
They also improve the strength and 
appearance of the product, dimin- 
ish dimensional change and thereby 
place wood in a better competitive 
position in relation to other sub- 
stances. 

Dr. Mark, in his second lecture. 
reviews the principles of adhesive 
bonding—theoretical limits of ad- 


Publications of Interest 

Forestry in England is a 16 page 
bulletin describing the history and 
present extent and nature of forests 
and forestry England. Without 
ignoring forestry on private estates, 
emphasis is given to the work of the 
Forestry Commission, created under 
the Forestry Act of 1919. Published by 
The Forestry Commission, 25 Savile 
Row, London W.1, England. No price 
indicated, 

The Forest Geneties Research Foun- 
dation, Berkeley, Calif., has published 
a report entitled Forest Genetics Re- 
search in the Rocky Mountain and Pa- 
cific Coast States and British Columhi- 
a which gives the results of a recent 
survey of this work. The report 
briefly describes each of the 156. re- 
search projects now being conducted 
by 22 agencies in the region and sum- 
marizes the information to show which 
taxonomic groups of commercially im- 
portant forest trees are being studied 
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hesive streneth, how far we need to 
go to approach this limit, and what 
new materials and methods of ap- 
plication could lead us to consis- 
tently better results. 

Emil Ott and C. A. Heiberger, 
Chemical Divisions, Food Machin- 
ery and Chemical Corporation, 
New York, briefly consider new de- 
velopments in synthetic resins for 
adhesives, especially polyvinyl ace- 
tate, epoxy resins, and modifiers for 
phenol- and amine-aldehyde resins. 
Their article is concluded with an 
annotated bibliography of 120 ab- 
stracts from the recent literature. 

During their stay in Israel the 
members of the Technical Panel on 
Wood Chemistry visited various in- 
stitutions and plantations. Brief 
descriptions of these organizations 
and their activities bring to a con- 
clusion this interesting and useful 
little technical book. It is regret- 
able that this book contains an in- 
ordinate number of typographical 
errors. Fortunately, most of these 
errors have been corrected in a 
sheet of corrigenda accompanying 
the book. 

IRVING H. ISENBERG 

The Institute of Paper Chemistry 


and the nature of the investigations 
now in progress. The foundation will 
use the information as a basis for im- 
plementing its policy of supporting 
the kinds of research most needed, 
thereby helping to develop a well co- 
ordinated research effort. The report 
is also published to make the informa- 
tion available to institutions and indi- 
viduals similarly interested in a_re- 
gional research program that will 
most effectively provide genetie im- 
provement to the western forest re- 
source as a whole. 


Correction 

The Current Literature citation for 
Elementary Statistics for Foresters, by 
A. J. Nash, published by Lucas Bros., 
Columbia, Mo., appearing in the Janu- 
ary issue of the JouRNAL, incorrectly 
listed the price at $2.00. The correct 


price is $2.90, 
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Current Literature 


Range Management Section Compiled by Nevure G. Larson, Library, U. S. Department of Agriculture 


General 

Forestry in the Federal Republic of 
Germany. 55 pp. Illus. Federal Minis 
try for Food, Agric. and Forests, Bonn, 
Germany. 1958. 

Forestry of Japan 1957. 216 pp. Map. 
Forestry Agency Japan Ministry of 
Agric. & Forestry, Tokyo. 1957. 

Green Power; the Story of Public Lau 
273. By James Stevens. 95 pp. Illus, 
Superior Publ. Co., Seattle, Wash. 1958. 

The Physiology of Forest Trees. By K. 
V. Thimann. 678 pp. Illus. Ronald 
Press, New York. 1958. $12. 

Timber, Its Development and Distribu 
tion; a Historical Survey. By Bryan 
Latham. 303 pp. Illus. George G., 
Harrap & Co., Ltd., London. 1957. 
$3.50. 

Your Guide to Swedish Forestry. 31 pp. 
lilus. The Swedish Forestry Ass’n., 
Stockholm, 1958, 


Forest Economics 
Development of the Veneer and Plywood 
Industry in California. By R. H. May. 
26 pp. California Forest & Range Expt. 
Sta., Berkeley. 1958. For. Survey Re 
lease No. 34. 


Forest Genetics 
Forest Genetics Research in the Rocky 
Vountain and Pacific Coast States and 
British Columbia; Report of a Survey 
by the Forest Geneties Research Foun 
dation, San Franciseo 4, Calif. 1958. 


Forest Influences 

The Influence of Smelter Fumes on the 
Growth of White Pine in the Sudbury 
Region, By 8. N. Linzon. 45 pp. Illus. 
Ontario Dept. of Lands & Forests and 
Dept. of Mines, Toronto. 1958. 

Seasonal Development and Yield of Na- 
tive Plants on the Upper Snake River 
and Their Relation to Certain Climatic 
Factors. By J. P. Blaisdell. 68 pp. I! 
is. UL S. Dept. of Agric., Washington 
5, D. C. 1958. Teeh. Bul. No. 1190. 


Forest Management 
The Management of Natural Tropical 
High Forest with Special Reference to 
Uganda. By H. C. Dawkins. 155 pp. 
Imperial Forestry Institute, Univ. of 
Oxford, Oxford, England, 1958. Inst. 
Paper No. 34. 25s. 


Forest Resources 


a, ous Forest Inventory of British 
Columbia, 200 pp. tables. 
Minister of Finanee Publie Informa 
tion & Edue. Div. British Columbia 


Serv., Victoria. 1958, $7.35 

i 
Japa ve Oak Lumber for 1958, 56 pp. 
Hokkaido Hardwood Lumber 
Ass'n., Otaru, Japan. 1958. 


Compiled by Marrua Meeuia, Librarian, State University College of Forestry at Syracuse University 


World Timber Trends and Prospects. By 
Torsten Streyffert. 350 pp. Illus. Publ. 
in Europe, available from Texstar Co., 
200 W. 34th St., New York 1. Dee. 
1958, $9.75. 

Land Use 

Vegetation and Topographic Situation as 
Indicators of Forest Land Classes in 
Air-Photo Interpretation of the Alaska 
Interior. By H. J. Lutz and A. P. 
Caporaso. 31 pp. Illus, Alaska Forest 
Research Center. 1958, Sta. Paper No. 
10, 


Pathology 

Elm Disease... 7 pp. Hlus. Great Bri 
tain Forestry Commission, London. 
1958. Forestry Commission Leaflet No. 
19 (revised) 9d. 

The Occurrence of the Indian Paint 
Fungus, Eechinodontium tinetorium E, 
& E. in British Columbia. By G. P. 
Thomas. 30 pp. Illus. Canada Dept. of 
Agric., Ottawa. 1958. Publieation No. 
1041. 


Protection 

Ecological Effects of Fire on North 
Swedish Forests. By Evald Uggla. 18 
pp. Almqvist & Wiksells, Uppsala. 
1958, 

‘sing Fire-Weather Forecasts and Local 
Weather Observations in Predicting 
Burning Index for Individual Fire 
Danger Stations, By P. Cramer, 33 
pp. Pacifie Northwest Forest & Range 
Expt. Sta., Portland, Ore. 1958. Re 
search Paper No. 28. 


Range Management 

Big Sagebrush Control. By H. P. Alley, 
and D. W. Bohmont. 6 pp. Illus. Wyom 
ing Agric. Expt. Sta., Laramie, 1958. 
Bul. No. 354. 

Chemical Composition of Certain Native 
Forage Plants. By J. W. Hamilton. 
44 pp. Illus. Wyoming Agric. Expt. 
Sta., Laramie. 1958. Bul. No. 356. 

Dual Purpose Pastures for the Short 
grass Plains. By Frank Rauzi, Robert 
Lang, and O. K. Barnes. 16 pp. Illus, 
Wyoming Agri¢. Expt. Sta., Laramie. 
1958. Bul. No. 359. 

Economics of Adjusting to Drought on 
Eastern Oregon Cattle Ranches. By J. 
R. Gray and C, Plath. Oregon Agric. 
Expt. Sta., Corvallis. 44 pp. Mimeo. 
1957. Mise. Paper No. 48. 

Minor Mineral Elements and Other Nu 
trients on Forest Ranges in Central 
Louisiana. By D. A. Dunean and E, A. 
Epps, Jr. 19 pp. Louisiana Agrie. 
Expt. Sta., Baton Rouge. 1958. Bul. 
No. 516, 

New Methods to Improve Shortgrass 
Range. By C. F. Becker, R. L. Lang, 
and Frank Rauzi. 12 pp. Illus, Wyom 
ing Agric. Expt. Sta., Laramie, 1957, 
sul. No. 353. 
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Role of Native Forage Plants in Cattle 
and Sheep Production, By J. W. Wamil- 
ton. 8 pp. Wyoming Agric. Expt, Sta., 
Laramie. 1958. Cir. No. 66, 

Rotational Versus Continuous Grazing of 
Cattle, Sheep, and Horses. By R. E. 
Hunt, C. M, Kineaid, and G. W. Litton. 
Virginia Agric, Expt. Sta., Blacksburg. 
1958. Bul. No. 495. 


Silviculture 

How to Prepare Gulfcoast Sandhills for 
Planting Pines. By W. Woods, J. 
T. Cassady, and Harry Rossell. 11 pp. 
Illus. Southern Forest Expt. Sta., New 
Orleans, La. 1958. Occasional Paper 
No. 161. 

Reproduction of Upland Hardwoods in 
Southeastern Ohio. By R. W. Merz. 24 
pp. Illus. Central States Forest Expt. 
Sta., Columbus, Ohio. 1958. Teeh. 
Paper No. 155, 

Response of 9-Year MeKee Hubrid 
Poplar to Gibberellic Acid. By John 
Hacskaylo and W. K. Murphey. 8 pp 
Illus. Ohio Agric. Expt. Sta., Wooster. 
1958. Res. Cir. No. 54. 

Silvical Characteristics of Plains Cotton 
wood, By R. A. Read. 18 Pp. I}lus. 
Rocky Mt. Forest and Range Expt. 
Sta., Fort Collins, Colo. Sta. 
Paper No. 33. 

Silvicultural Aspects of Woodlands; A 
Series of Papers Presented at the 
Winter Meeting of the Empire Stite 
Chapter Soil Conservation Society of 
Amerien February 14, 1958. By S. O 
Heiberg and others. 50 pp. [llus. State 
Univ. College of Forestry, Syracuse 
N. Y. 1958. Bul. No. 42. 

Site Index Charts for Douglas Fir in the 
Pacific Northwest. By G. A, Choate. 6 
pp. Paeifie Northwest Forest and 
Range Expt. Sta., Portland, Ore. 1958 
Res. Note No. 161. 

Wood Technology and Utilization 

Effect of Gum Veins and Pockets on th 
Bending Properties of Jarrah Seant 
lings. By N. H. Kloot and K. B 
Schuster. pp. Australia Common- 
wealth Sei. & Indus. Res. Org., Mel 
bourne. 1958. Div. of Forest Prod. 
Technological Paper No. 2. 

Some Prope rties of California White Oak 
and Oregon White Oak. By B. H. Paul, 
A. W. Dohr and J.T. Drow. 8 pp. 
Tables. U. S. Forest Products) Lab 
oratory, Madison, Wis. 1958. Rept. No 
2135. 

The Sorption of Water Vapour by the 
Constituents of Wood: Determination 
of Sorption Tsotherms, By G, N. Christ 
ensen and K. E, Kelsey. pp. 265-82. 
Australia Commonwealth Sei. & Indus 
Res. Org., Melbourne. 1958. Div. of 
Forest Prod. Reprint No. 349. 


4 
4 
ir 
3 
rg 
it “a 
if 
Wis 
he 
i on 
i" 
| 
is 
| 
le 
| 
ge 


Society Affairs 


Council’s Column 


Profile of a 1975-2000 Forester? 


Everyone active in forestry today is 
happily aware of the widening oppor- 
tunity to practice forestry at a profit. 

A few 
putting much emphasis on “minimum 


decades ago foresters were 


practices” that presumably would per 
petuate a timber type and perhaps pro 
vide for at least a rather modest level 
of future productivity. 

Until just a few this was 
about the most forestry that our pro- 
fession could sell to the majority of 


vears ago, 


timberland owners. Many of them just 
couldn't afford to buy 4 
us who owned timberlands will remem- 
ber that we couldn't afford the kind of 


more. Some of 


wished were possible on 
This 


extensive 


prac tices we 


our own lands, either. situation 


still prevails over areas to 


dav, but the economie climate for for- 


estryv is definitely ameliorating. 
Nowadavs more and more forest 
owners are looking for every possible 


new measure or technique that will in 


This 


vields from their lands. 


erease the 


is a stimulating attitude for a forester. 
It solves some of his toughest old prob- 
lems, but it brings him a lot more new 
ones, One of them is to decide 
what kind of a forester to be. 

Time was, until recently, when a for- 
Now, fewer tim- 
berland problems are being solved by 
and 


too, 


ester was a forester. 
foresters working singly; more 
more are being solved by task forces 
of highly skilled specialists. Changing 
economics has made many complicated 
forestry relationships a matter of dol- 
lars-and-cents The dirt for- 
ester of yesterday ignored many of 
these factors, because by no stretch of 
his imagination could he regard them 
as having practieal significance. Usu- 
ally he was safe in taking this course, 


ceoneern., 


too, 

3ut now, for example, relationships 
such as the effeet of seed source and 
cutting practices on the specific gravity 
of wood, or the effeet of eultural meas- 
ures on wildlife habitat and watershed 
conditions, have suddenly become very 
important to owners determined to 
realize the maximum multiple benefits 
from their forest lands. 

The demand for skills in such spe- 


cialties as forest entomology, pathol- 


ogy, geneties, soils, hydrology, wildlife 
management, wood technology, chem- 
istry, physiology, wood utilization, 
engineering, meteorology, ere- 
ative writing, and mathematics was 
never higher and is still headed up- 
ward. 

The impacts of this trend on the pro- 
fession, the Society and its members 
merit careful analysis. 

Is forestry becoming so complex that 
almost everyone should specialize in 
some single part of it? Such a trend 
appears to be well advanced in medi- 
vine, law, and engineering. To what 
extent will the jack-of-all-trades for- 
ester be in demand in the years ahead? 
What will be his best prospects for 
making a truly significant contribu- 
tion? 

Are there likely to be key opportu 
nities for forester-diagnosticians who 
are especially skilled in determining 
what other types of specialists to con- 
sult? Presumably such 
would specialize in the new field of 
diagnostie techniques, but would rely 
on other specialists to help write and 


professionals 


perhaps help administer the preserip- 
tions. 
What is the professional outlook for 
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The JOHN DEERE LOG LOADER 
Provides Safe, Sure, Low-Cost Handling 


RUCKS, skids, and trailers keep moving, production keeps on the go, 
when this John Deere Log Loader is on the job. Here’s easily controlled % Lift, with tines level ......10 ft. 8 in. 
lift-and-carry power to handle both sawlogs and pulpwood—at a cost within 
reach of even small operating budgets. * Breakaway Lift . 4000 Ibs 


Gasoline or Diesel 
Now with your choice of gasoline or Diesel engine power for John Deere 

“440” Crawlers, you can select log-handling units that fit your operation 
in every way. John Deere trailing and integral Log Arches, Bulldozers, and 
Gearmatic Winches are also available, to let you take full advantage of the : 

For sawlog handling, curved upper 
“440's” high maneuverability and operating economy. All units are avail- 
able on terms of the John Deere Credit Plan. Mail coupon today for com- handles lumber. 
plete information. 


r SEND FOR FREE LITERATURE 


m JOHN DEERE JOHN DEERE INDUSTRIAL DIVISION 
Moline, Ill @ Dept. D-78-J 


LOGG/NG Please send detailed information on the John Deere 440” Crawler 


J4oun 
Tractors and Equipment with Log Loader. 


Name. 


Address 


Expecially Engirvcved for the Woodlands” 
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those who do not specialize? Will they 
shift to subprofessional or custodial 
status; can they go into procurement 
or sales? How will the trend toward 
inereasingly intensive forestry and spe- 
cialization affect those in edueation, 
administration, research, extension, and 
consultation? How will established for- 
esters be affected? What adjustments 
can they best make to inerease their 
usefulness as the current development 
progresses ? 

These and similar questions deserve 
attention and widespread diseussion if 
we are to have the kinds of foresters 
that will be most in demand during the 
decades ahead. The present situation 
underscores the need for the Society’s 
impending forest education study, the 
results of which should help much to 
shape the future of our profession. 

Meanwhile, the straws in the wind 
indicate that we shall do well to keep 
closely in touch with the specialists in 
forestry, even though we may not our- 


selves wish to specialize. 
Puitie A. BRIEGLEB 


selection 


MUSSER 
SEEDLINGS 


JOURNAL OF ForEsTRY 


Second Call for Council Nominations 


All members are hereby notified that 
the regular biennial election will be 
held December 5, 1959. A president, 
vice president, and nine other members 
of the Council will be elected for the 
two-year term 1960-1961. 

The present Council is listed on 
page 216. Any or all of these incum- 
bents may be renominated, provided 
they aecept the nomination in writing. 

President George A. Garratt has an- 
nounced that he will not be a candidate 
for re-election. 

Membership on the Couneil is re- 
stricted by the Constitution to Mem- 
bers (formerly Senior Members) and 
Fellows. Any Member or Fellow is 
eligible to hold office who is in good 
standing and who accepts the nomina- 
tion in writing and declares his willing- 


ness to serve if elected. 


MUSSER TREES... 


Make Better Timber Crops! 


Prime timber begins with the seed. With Musser you are 
assured of Good Heredity characteristics through careful 


seed. With Scientific Culture in Musser 


nurseries the seedlings develop the strong, extensively 
branched, compact root system necessary for extracting 
the most food from the soil of the planting site. 


Musser offers the largest selection of quality trees at 
a price made possible through large quantity production. 
Here are a few of the items listed in our catalog: 

SPECIAL STRAIN SCOTCH PINE 


Very best Christmas tree strain, from seed collected by our 
men from selected parent trees. Healthy, sturdy, straight- 


Per 1000 


stemmed. Also all other best strains Scotch Pine. 

AUSTRIAN PINE — Austrian Alpine Stock 


WITH WHOLESALE PLANTING LISTS. ASK 
FOR OUR FAMOUS CHRISTMAS TREE 
GROWERS’ GUIDE 


MUSSER FORESTS, INC. 


NORWAY SPRUCE - Special Strain Fast Growing 
Fine for Christmas Trees, Ornamental and Timber. 


W DOUGLAS FIR — Hardy 
per 2-yr. Seedlings, 4 to 8 ins 
3-yr. Seedlings, 8 to 12 ins 
Many other Evergreens—Hardwoods—Ornamentals—Shade Trees 


Box 26-C 
INDIANA, PA. 


| 


Each voter will have an opportunity 
to ballot on all candidates for office. 
Council members are elected in ac- 
cordance with the system of propor- 
tional representation. The procedure 
of proportional representat‘on will be 
explained in a later issue ot the Jour- 
NAL. It is the system by which the So- 
ciety has been electing Council mem- 
bers for more than two decades. 

Table 1, page 136 February issue, 
shows distribution of Council members 
by states 1944-1959. 

Candidates for the office of presi- 
dent are voted on separately; the can- 
didate who receives the highest vote is 
declared elected president, and the ean- 
didate who receives the next highest 
vote is declared elected vice president. 
Thus all candidates for president are 
considered as nominated also for vice 
president. 


How Nominations Are Made 


The Constitution (Article VIII, See- 
tion 2) states the conditions under 
which nominations are made by peti- 


tion. 


1. Each petition shall name but one 


candidate, 


2. All eandidates must be eligible 
to hold elective office. 


> 


3. <A petition shall bear the signa- 
tures of at least ten voting members 
who at the time of signing the petition 
are eligible to vote in the coming elee- 
tion. (Eligible voting members are 
Junior Members, Members, and Fel- 
lows in good standing.) 


4. A voting member may not sign 
more than one nominating petition for 
president or more than one nominating 
petition for a member of the Council. 
That is, he may sign two, but no more. 


PLANTING 
TREES ? 


Use a “FORESTER” or 
“CONSERVATOR” Planter 
Complete 

oy information 
re on request 
& (0: UTILITY TOOL 
& BODY CO. 
Clintonville, Wis. 
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5. Petitions must be in the Society 
office by September 19, 1959. 


The Society has no special form for 


submitting nominating petitions. They | 


may be written as follows: 


We, the undersigned voting members 
of the Society of American Foresters, 
hereby nominate John Doe, a Member 
(or Fellow) for the office of president 
(or member of the Council) for the 
two-year term 1960-1961. 

No nomination will be considered 
valid :nless supported by the nominee's 
acceptance in writing. 

The form of acceptance of a nomina- 
tion may read as follows: 


“T accept the nomination to the office 


of President (or to membership on the | 


Council) of the Society of American 
Foresters for the two-year term 1960- 
1961, and agree to serve if elected.” 


All nominating petitions should be 
sent promptly to the Society office, 425 
Mills Building, Washington 6, D. C. 


The executive secretary will gladly 


provide information about nominating | 


or election procedure. 

According to the Constitution (Ar- 
ticle VIIT, Seetion 1) a Nominating 
Committee has been 
President Garratt. The Committee is 
composed of the following members: 


Chairman, Harry Wm. Dengler, Ex- 


appointed — by | 


tension Service, University of Mary- 


land, College Park, Md. 

Earl J. 
South, Minneapolis 7, Minn, (State 
Division of Forestry.) 

Robert R. Milodragovich, U. S. For- 
est Service, Cody, Wyo. 

Harry M. Roller, Jr., Woodlands 
Department, International Paper Com- 
Mobile 9, Ala. 

George Stenzel, College of Forestry, 
Washington, Seattle 5, 


pal 


University of 
Wash. 
This committee is charged with the 


follow ing duties: 


To set the date of the election. 


December 5, 1959, is the date.) 


didates 
at least nine candidates for member- 
ip on the Couneil. 

To receive separate nominating 
for the office of president and 
for each member of the Council, and 


tition 


plement such petitions when nec- 
scary with other nominations in order 


to comply with item 2 above. 


Adams, 4705 Tenth Avenue 


» To provide for at least two ean- 
for the office of president, and | 


Committee will 
make no nominations of its own unless 


The Nominating 


the voting membership fails to make 
the required minimum number of nomi- 
nations by petition. Voting members 
should accordingly get busy and make 
their own nominations. 


Nominations Received 


On the date of going to press the 
following nominations had 
ceived : 


been re- 


For President 
Henry J. Malsberger, Atlanta, Ga. 
(Vice president 1958-1959.) 
For the Council 
None. 


Harry Wm. DeNGLER, Chairman 


Nominating Committee 


Second Call for Fellow 
Nominations 
All Members (formerly Senior Mem- 
bers) and Fellows of the Society are 
hereby advised that nominations for 


the grade of Fellow are now open. The 
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EVERGREEN 


Seedlings and Transplants 
LARGE or SMALL QUANTITIES 
First grade lining-out stock . . . from finest 
seed source available . . . grown at our 
own nursery. Assure top survival for re- 
forestation, soil erosion, water shed or 
Christmas Tree planting. Widest practical 
range in sizes and varieties of Pine, 

Spruce, Fir, Hemlock, etc. 
Free Wholesale Price List 


SUNCREST NURSERIES 


BOX 305-GG HOMER CITY, PA. 


PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 
J. B. Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 
AL. 2-5410 


REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 


Use the coupon 
at right for con- 
venience. Or if 


you are ina ' 
hurry get Ben 
on the phone. ie 
The number is is 
CEdar 3-260] 
City 


Ben Meadows presents 


CATALOG No. 


Just off the press—the Ben Meadows 
Company’s new illustrated Catalog 
No. 3, bringing you the best in 1959's 
equipment and supplies for profes- 
sional Foresters and Tree Farmers. 


The Ben Meadows Company 

' Department J 
1315 Pharr Road, N.E. 
| Atlanta 5, Georgia 


Please send me immediately a copy of your new Catalog No. 3. 
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Weedone 


chemicals 
ald 
reforestation ! 


WEEDONE 


formula 


. kills undesirable brush for more effective 
reforestation and better pine release 


Successfully used by industry, experiment stations and foresters, 
Weedone provides safe, effective and economical chemical action 
for releasing pine from undesirable overstories. Weedone not 
only kills undesirable brush, but reaches in to destroy a major 
part of the broadleaf weed population hidden in grass cover. 
Results are clearly evident with Weedone—new seedlings 
become firmly established, without interference, and growth 
quickly begins. 

The special air spray formula is specifically recommended for 
aerial application in Forest Management, pine release and 
reforestation. For Timber Stand Improvement and Weed Tree 
Control, specify DINOXOL or TRINOXOL where the technique 
is stump spraying, basal spraying, frill treatment, tree injection 
or airplane application in oil only. 


For heavier woodland yields, let Weedone Brush Killers serve 
your purpose by solving your problems. 


Write for details on Weedone Brush Killers for forestry uses. 


AMCHEM 


WEEDONE Brush Killers 


another chemical development of 
Amchem Products, Inc. 
(Formerly American Chemical Paint Co.) 
St. Joseph, Mo., AMBLER, PA., Niles, Calif. 


Amchem, Weedone, Dinoxol and Trinoxol are registered trademarks of Amchem Products, Inc. 


JOURNAL OF FORESTRY 


election of Fellows will be held at the 
time of the Society’s regular biennial 
election, Deember 5, 1959. 

As defined by the Constitution (Ar- 
ticle III, Section 7), “Fellows shall be 
foresters recognized generally through- 
out the profession as persons who have 
rendered outstanding service to for- 
estry and to the Society. They shall 
be elected from the Members.” 


Nominations by Petition 


The procedure for placing Members 
in nomination for the grade of Fellow 
is by petition. The Society has no 
printed form for this purpose; the 
petition may be typewritten thus: 

We, the undersigned Members and 
Fellows of the Society of American 
Foresters, hereby nominate John Doe 
for election to the grade of Fellow in 
1959. 


Remember these simple rules: 

1. A petition may not name more 
than one candidate. 

2. It must be signed by not less 
than 25 Members or Fellows in good 
standing. 

3. It should be accompanied by a 
factual, not eulogistie, biographical 
sketch of at least 300 words giving an 
account of the nominee’s professional 
career and accomplishments. 

4, It must be received in the execu- 
tive office of the Society in Washing- 
ton, D. C., not later than September 
19,1959, 

The executive employees of the So- 
ciety cannot be responsible for ob 
taining signatures on partially ecom- 
pleted petitions or on petitions incom- 
plete by reason of unacceptable signa- 
tures (that is, signatures of other than 
Members and Fellows in rood stand- 
ing). 


Election Procedure 


Fellows are not elected by the mem- 
bership 2! large, but by a board of 


electovs which consists of all present 
Council, the chairmen of 
the ©) Setions, and the chairmen of 


the % suvject Divisions. 

The system is deseribed in Article 
IV, Section 4 of the Constitution. To 
win election a nominee must receive 
an affirmative vote of not less than one- 
half the total number of votes cast, as 
provided in Bylaw 11. 

For the 1959 election there will be 
129 electors, of whom 89 are Fellows. 
An elector has one vote only. A Fel- 
low who is also a Council member has 
but one vote. 
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Significance of the Grade 


The highest membership distinction 
that can be conferred by the Society, 
this grade is awarded in recognition 
of outstanding service to forestry and 
to the Society. Fellows do not pay in- 
creased dues; their dues are the same 
as those of Members. 

Since the Society was founded in 
1900, there have been 125 Fellows 
elected. At the present time the num- 
ber of living Fellows is 89. 


Since the last election in December 


1957, two Fellows have died: S. R. 


Gevorkiantz of Minnesota and’ J. S. | 


Holmes of North Carolina. 

A list of the current fellows was 
published in the February issue of the 
Journal. 


Fellow Nominations 
On the date of going to press the 
following Members had been nomin- 
ated for the grade of Fellow: 
Bishop F. Grant, Athens, Ga. 


EEE 


Roster of U.S. Foresters in the International Cooperation 
Administration, January, 1959" 


Name Country 
CLARKE A, ANDERSON Iraq 
E. BEcKER Chile 


W. BeparD Washington 


Water L. BENDER Colombia 


Witiarp E. Libya 
GEORGE N. Brown Turkey 
ELon H. BoMBERGER Tran 


LAWRENCE J. CUMMINGS Colombia 


GEORGE DOVERSPIKE Tran 
LESTER EDGE Iran 
GUSTAFSON Tran 


Harry HAINES Nicaragua 
J. H. HARDEE Guatemala 
ToRKEL HOLSOE Liberia 
CHARLES JACKSON Tran 
Tirrorest KAMPMANN Iran 
Davin N. Pakistan 
Henry S. KERNAN Spain 
Dayton P. Korea 
Marvin KLEMME Tran 
CHARLES KRAEBEL Taiwan 


JosepH B. Mast Ethiopia 
Pau, B. Mast Libya 

Kart B. MAYER Afghanistan 
Tuomas McKINLey Haiti 

Barry Libya 


Oscar PATTON Jordan 
KENNETH PEARSE Guatemala 
EUGENE REICHERT Bolivia 
J. RoGers Tran 


Sanps Cambodia 


LAWRENCE SHORT Israel 
SMITH Peru 
GEORGE SPAUR Pakistan 


Colombia 
Nepal 
Liberia 


CARL SVENDBY 
Frep H. VoGen 
James A. WHITE 


(rv, WILLIAMS Tran 
ZEHNGRAFF Philippines 


Work description 

Range Management Advisor 

Forestry Advisor—general 

Assistant Chief, Special Commodities 
Branch 

Forest Management Advisor 

Area Advisor 

Forestry Advisor—general 

Forest Survey Advisor—Photogram- 
metry 

Forestry Advisor—general 

Forestry Advisor—general 

Forest Engineering Advisor 

Head, Transportation Branch 

Forestry Advisor—general 

Forestry Advisor (Forest School) 

Forestry Advisor—general 

Forest Survey Advisor—Cartography 

Forest Survey Advisor—Mensuration 

Forest Management Advisor 

Forestry Advisor—general 

Forestry Advisor—general 

Range Management Advisor 

Forestry Advisor—general 

Range Management Advisor 

Range Management Advisor 

Forestry Advisor—general 

Forestry Advisor—general 

Range Management Advisor 

Forestry Advisor—general 

Deputy Food and Agriculture Officer 

Deputy Food and Agriculture Officer 

Forest Survey Advisor—Project 
Leader 

Forestry Advisor—general 

Range Management Advisor 

Forestry Advisor—general 

Forestry Advisor—general 

Forest Extension Advisor 

Forestry Advisor—general 

Forestry Advisor—general 

Forest Survey Advisor—Inventory 

Forestry Advisor—general 


rhe list does not include.short term consultants. 


NEL-SPOT 
p-103 
GUN 


IMPROVED 
5 Ways for 
Increased 
Efficiency 
Shorter barrel for better balance, and 
easier trigger pull, are two easy-to-see im- 
provements in this latest version of the 


famed Nel-Spot Tree Marking Gun. Try i, 
and you will appreciate these others: 


3. Smaller piston and cylinder to use even 
less paint. 

4. Two piece piston rod—time saver on 
repairs. 

5. Larger nozzle sizes (.025 and .030) now 
optional. 

And for top efficiency and economy, use 

this improved gun with Nelson's non-set- 

tling money-saving Tree Marking Paint. 


ORLER FOR TRIAL—OR WRITE DEPT. JF 


THE NELSON COMPANY 
Iron Mountain, Michigan (Box 349) 
Montgomery, Alabama (Box 1892) 


TM MODEL 


Lowther Heavy duty tree planters 
insure deep penetration and 
straight root systems. 


Our Sod Scalpers aid survival 
and growth. 


Six distinctly different models 
available to cover all soil and 
terrain conditions. 


For details write 


HARRY A, LOWTHER COMPANY 


BOX 1412, JOLIET, ILLINOIS 
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George Kellogg Slocum 
(1907-1959) 


Professor George K. Slocum of the 
School of Forestry at North Carolina 
State College died unexpectedly Janu 
ary 15. He had been associated with 
the College for 30 years, first as a stu 
dent and then successively as teaching 
fellow, instructor, assistant professor, 
associate protessor, and protessor. 

Professor Slocum was born in Seran 
ton, Pa., November 16, 1907. After 
vraduating from the Staunton Military 
Academy, he attended the Pennsyl 
vania State Forestry School at Mont 
Alto for two years before transferring 
to North Carolina State College. He 
received the Bachelor of Seience de 
eree in forestry in 1931 and the Master 
of Science degree in 1932. 

A distinguished educator, Professor 
Slocum possessed the rare qualifiea 
tions requisite to a great teacher. In 
learning of his death Chaneellor C. H. 
Bostian of North Carolina State Col 
leve stated that: “North Carolina has 
lost an outstanding teacher and scien- 
tist in the death of Professor Sloeum. 
Few teachers have left such a great 


SANDVIK No. 1 
BUSH AXE 


With replaceable blade! 


Safer, Faster, Easier .. . 


than an Axe for brush 
or saplings! 


The thin, flat, keen-edged blade 
slices easily through young, resilient 
stems. Balance and weight for use 
with one hand. Protected blade cuts 
closer to ground. Circular and For- 
ester’s Tool Catalog is yours on re- 
quest. 
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the American Forestry Association, | 
and the North Carolina Forestry Asso- 
ciation. He was also a member of the 
honorary scholastic fraternities Phi 
Kappa Phi, Sigma Xi, and Xi Sigma at 
Pi. He served as advisor to the For- Ji 
estry Club since its inception. Major aH ¢ 
contributions to research were in the iyi 
fields of pine management, silviculture HES 
and forest measurements. He is the 
author of several publications on these 
and related subjects. 
Necrology, 1958 
Honorary 
Blanford, H. R., England 
impression of respect and endearment — (jeyorkiantz, S. R., St. Paul, Minn. 


in the hearts of their students. Many = }f{olmes, J. S.. Raleigh, N. C. 
hundreds of North Carolina State Col- 
lege alumni have had their lives and 


Me mber 


minds enriched through their associa Ames, Fred E., Portland, Ore. 
tion with Professor Slocum,” Andrews, William B., Jr., Fair Oaks, 
Protessor Slocum was a member of Calif. 


the Society of American Foresters, the Bowan, E. Ernest, Fort Defiance, Ariz. 
American Society of Photogrammetry, Collingwood, G. H., Washington, D. C. 


FREE CATALOG for the 


PROFESSIONAL FORESTER 


A new dimension 
in forestry service... 


96 PAGES FULLY ILLUSTRATED 


Write today, for your free copy of 
Catalog No. 4. We ship within 24 
hours of receipt of order—your money 
cheerfully refunded if not satisfied 


NASCO Fort Atkinson, Wisconsin 


“Supplies and Equipment for the Professional” 


Binders For Journal of Forestry 


Holds 12 issues of Journal 


Brown imitation leather—stiff board—square 
corners lined. 


Title Journal of Forestry stamped in 
gold foil on front cover and backbone. 


Write Dept. J 


Sandvik STEEL INC. 


SAW & TOOL DIVISION 


1702 NEVINS ROAD, FAIRLAWN, N. J. 


Price $3, postpaid. 
Order today 
SOCIETY OF AMERICAN FORESTERS 
Mills Buildin, Washing: 6, D.C. 
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Day, Ralph K., Columbus, Ohio 
Dayton, William A., Arlington, Va. 
Egan, James A., Bend, Ore. 
Ellison, Lineoln, Ogden, Utah 
Flint, Alfred A., Missoula, Mont. 
Hansen, Ralph H., Missoula, Mont. 
Kemper, Ralph C., Fayetteville, W. 
Va. 
Matson, E. E., Portland, Ore. 
Mitchell, William W., Madison, Wis. 
Nord, Arthur G., Ogden, Utah 
O'Connell, James J., Lewiston, Idaho 
O’Roke, E. C., Ann Arbor, Mich. 
Pierce, Roy G., Burbank, Calif. 
Quick, Walter J., Jr., Bethesda, Md. 
Raupach, Carl V., Prineville, Ore. 
Shepard, W. C., Berlin, Conn, 
Simpson, Lewis L., Medford, Ore. 
Tavlor, T. G., Milwaukee, Ore. 
Walmsley, Cyril E., Shelton, Wash. 
Wellberg, Ernest T., Salem, Mo. 


Junior 


Bentley, Charles F., Lincolnton, Ga. 

Carlman, Robert A., Winthrop, Wash. 

Eldridge, Theodore, Gainesville, Ga. 

Kissinger, Neland <A., Jr., Portland, 
(re. 

Mvers, Evamar A., Georgetown, S. C. 


TABLE 1. 


Dues 

Fees 

Subscriptions; sales 

Advertising 

Miscellaneous income 

Forestry Terminology 
Miscellaneous Society publications 
Forestry Handbook 

Interest; dividends 

Forest Science (net) 


Total 


JOURNAL OF FORESTRY 

Editor’s expense 

Salaries, editorial 

Salary, executive secretary 

Salaries, office 
Advertising commission 

Advertising promotion; expense 

Travel, officers 

Postage 


Telephone; telegram 


Ret 
Multigraphing; mimeograph 
Miscellaneous printing 


Office supplies 

General expense 
Depreciation 

Retirement plan 
Affiliation dues 
Committee expense 
Division expense 
Grading forestry schools 
( ineil travel 

Social security tax 
Election of fellows 
Equipment maintenance 
Referenda 

Proceedings 
Miscellaneous 


otal 


irnings 


Associate 
Schnaffner, John V., Jr., Rochester, Vt. 
Shoemaker, Henry W., Harrisburg, Pa. 


Affliate 
Armstrong, J. J., Savannah, Ga. 
Jordan, Carl M., Wells River, Vt. 
MeLees, John Robert, Sumter, S. ©. 
Rippe, John D., Zaleski, Ohio 
Warner, Eugene V., Long Beach, Calif. 
Society Membership 
Continues to Climb 


Society membership, as of December 
31, 1958 was 12,18S—a net increase 
over 1957, of 586. Membership, as of 
December 31, 1957 was 11,602. During 
1958, 1,247 new members, including re- 
instatements, were added. There were 
661 terminations of which only 474 
were dropped for nonpayment of dues. 
Total applieations processed during 
1958 were 2,278, ineluding reinstate 
ments, advancements, and initial grades. 
Of interest is the continuing inerease 
in the Student and the Member grades. 


COMPARISON OF INCOME AND EXPENSE 1957-1958 


Income 


1957 1958 
$105,991 $113,716 
1,415 1,131 
10,110 10,008 
32,055 38,720 
5,892 807 
1,140 
920 
3,356 
1,878 2,502 
56 1,968 


2176268 


$ 46,548 49.634 
470 986 
14,945 17,008 
10,825 11,717 
34,672 36,664 
9,110 19,904 
4,311 1,474 
4,058 4,202 
2,572 2.454 
788 821 
6,689 7,308 
641 387 
1,014 1,27 
1,048 1,313 
965 1,358 
1,476 1,635 
1,479 1,522 
160 210 
85 93 
14 22 
§23 349 
1,878 942 
1,121 1,215 
424 512 
459 
904 
527 16 
$147,655 $157,924 
9,742 


18,344 
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HIGH ACCURACY 
CLINOMETER 


Nothing like it! Simply place it to 
your eye and sight—nothing to turn, 
nothing to set. By far the most com- 
pact vertical-angle measuring instru- 
ment ever made. Accurate to 3 inches 
in 100 feet. And it is surprisingly in- 
expensive. 


Only $18. Order Item 2C-45 from 
FORESTRY SUPPLIERS, INC. 
P.O. Box 8305, Battlefield Station 

Jackson 4, Mississippi 


A MUST FOR THE 
LUMBERMEN’S LIBRARY 


GREEN POWER is an account of 
the events leading up to the solution of 
forest community problems by the late 
| Charles L. MeNary. It is the story of 
| public law #273, the last of a remark- 
| able series of forestry laws fostered by 
| Oregon's great Senator. It tells how 
this modern mechanism has created 
scientific forest management and solidi- 
fied timber area economies for the bene- 
fit of families and communities. The 
} author, James Stevens, is one of the 
Pacitic Northwest's best-known writers, 


SUPERIOR PUBLISHING CO. 
| P.O. Box 2190 
Seattle, Wash. 


Please send us copies of Jim Stevens 


GREEN POWER at $3.00 per copy. Please bill 
us when you ship the book 

Signed 

Address 

City State 
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PINTAIL 


Toughest chain in the woods! 


4 

Holds 

its edge 

We Pintail chain gives you longer 


periods between filing, up to 
50% longer life because it 

has special alloy steels plus 
special heat-treat. 


Stretches 
least 


Pintail rivets and links fit 
so close, abrasives can't squeeze 
in. This — plus stronger, thicker 
links — holds down wear and 
chain stretch. 


Runs smooth 
and true 


Pintail gives you fastest. 
smoothest cutting and boring. 
Because of the “‘tail,”’ Pintail 

chain can’t rear back like 
ordinary chain. 


Have you tried Pintail chain? You'll get more speed and 


less cost. Pintail fits all McCulloch saws, and most others, 


too. See your nearest McCulloch dealer. The Pintail Tells the Tale 


MeCulloch Corporation, Los Angeles, California « Marine Products Division, Minneapolis, Minnesota + McCulloch of Canada, Ltd., Toronto, Ontario 
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The New McCulloch Line 


MORE VALUE, 
MORE FEATURES 
THAN EVER 


(and priced as low as *149.95) 


The '59 McCullochs —the most complete line in chain saw history 
—offer you more new and exclusive features than ever before. 


There's the exclusive new McCulloch muffler that deadens engine 
“bark.” It's on the Super 55A and 44A—new saws that give you 
more power for big cutting jobs. 


The powerful D36 and low-priced Mac D30 (only $149.95) have 
McCulloch's exclusive new centerline starting. It makes starting 
easier, faster, distributes weight more evenly. The D36 and Mac 
D30 feature LUBRI-MAC oiling another McCulloch exclusive. 
Eliminates need for a separate oil tank. And light weight is still 
another value feature of those new saws—only 17 pounds. You 
also get light weight in the new Mac 35A. It's the lightest gear- 
drive saw made—only 19 pounds. And what lugging power! 


Those are only a few of the new features that make the '59 
McCullochs the biggest value ever in professional-quality chain 
saws. See your McCulloch dealer for a free demonstration. For 
complete literature and prices, write: McCulloch Corporation, 
Los Angeles 45, California. 


DIRECT-DRIVE SAWS 


Super 44A 


GEAR-DRIVE SAWS 


in luck when you've gota McCulloch chain saw” 


at Eugene, 


Gulf States Section 


be 


Northern California Section 


Lake States Forest Tree 


995 


Comparative membership figures fol- 
low: 


Grade 1957 1958 
Fellow 90 89 
Member 5,393 5,710 
Junior 3,917 3,955 
Student 1,073 1,254 
Affiliate 766 797 
Associate 239 229 
Corresponding 103 134 
Honorary 21 20 

Total 11,602 12,188 


Inereased activity, not only in mem- 
bership but in other Society projects, 
is reflected in net earnings for 1958 of 
$18,345—almost double the amount for 
1957. (See Table 1.) Society invest- 
ments (about 94 percent government 
bonds) purchased at a cost of $21,087 
have a market value of $19,168. <A 
total of $52,268 is on deposit in fed- 
erally insured building and loan asso- 
ciations. 


RR 


Coming Events 


ASP-ASCM Consecutive Meetings 


The 25th annual meeting of the 
American Society of Photogrammetry 
will be held March 8-11 and the 19th 
annual meeting of the American Con- 
gress on Surveying and Mapping 
March 11-14 in the Shoreham Hotel, 
Washington, D. C. 


Southern California Section 

The spring meeting of the Southern 
California Section will be held on 
April 10 and 11, with headquarters in 


San Diego. 


Columbia River Section 

The cpring meeting of the Columbia 
River Section will be held on April 18 
Ore. 


Plans have been made for the annual 


meeting of the Gulf States Section to 


held May 7-8, in Tyler, Texas. 


A field meeting of the Northern 


California Section will be held on June 
5 and 6 in the Santa Cruz area. 


Improvement Conference 

The Fourth Lake States Forest Tree 
Improvement Conference has been 
scheduled for October 6 and 7, at the 
University of Michigan, Ann Arbor. 
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Check these important 
Wiley books ... 


CONSERVATION 
OF 
NATURAL 
RESOURCES 
Second Edition 


Edited by Guy-Harold Smith, 
The Ohio State University. With 
nineteen contributors. The second 
edition of this outstanding text 
presents the newest concepts and 
the latest information on the na- 
tion’s resources. It provides an 
authoritative review of the aims, 
methods, needs and accomplish- 
ments of conservation in the 
United States. 


Because of its topical value a 
completely new chapter, Eco- 
nomics and Conservation, has 
been added. This edition also in- 
cludes five completely rewritten 
chapters, and new material on ir- 
rigation, land reclamation, mineral 
resources, and state and local plan- 
ning. 1958. 474 pages. $8.50. 


PLANTS AND 
ENVIRONMENT 


JOURNAL OF FORESTRY 


William Chambers Shepard (1883-1958) 
William C, Shepard of Berlin, Conn. died suddenly November 27 in Phila- 
delphia, Pa., at the age of 75. 

Mr. Shepard was active in Connecticut forestry. From 1948 until 1952 
he served as secretary and forester for the Connecticut State Forest and Park 
Association, and after his retirement from that position he became a director 
and later vice-president of the association. 


Mr. Shepard was born March 29, 1883 in IJgdensburg, N. Y. He received 
his forestry education at the Cornell Forestry School and Yale, graduating 
from the latter in 1907. He worked for a time as assistant forester for the 
Pennsylvania Railroad and then moved to Connecticut where he engaged in 
dairy farming. Later he became forester at large for the state’s CCC program. 
He also served as acting state forester. 


Southwestern Section Holds Historic Meeting 


A meeting of the Southwestern See- University and Colleges of Arizona, and 
the Arizona State College at Flagstaff, 
be congratulated on the establishment of 
cuests. was he D4 OF 
gue ts, wa he ld October 24 and 25 at this Department of Forestry; 
2. That the Arizona State College at 

Jointly sponsored by the Section Flagstaff be urged to establish and main- 
and the Rocky Mountain Forest and tain high standards of professional and 
general instruction in its forestry eur- 
Range Experiment Station, the _ riculum, to the end that the curriculum 
gram was centered around the fiftieth jay attain acereditation and that its 
anniversary of the Fort Valley Experi- graduates may compete on an equal foot- 
ing with the graduates of the older De- 


tion, attended by 200 members and 


mental Forest, the first experimental 


A Textbook of Plant 
Autecology 


forest established by the U. S. Forest 
Service. 
With Chairman Arthur T. Upson 


partments and Sehools of Forestry in the 
United States; 

3. That the State College at Flagstaff 
be urged to establish the degree of 


Second Edition 


By R. F. Daubenmire, State 
( olle ge of W ashington. This book 
contains a full treatment of the 
autecology of plants—a phase of 
ecology that is basic to the study 
of living plants anywhere. Topical 
outlines preface each chapter sim- 
plifying the plan of the organiza- 
tion, and a minimum amount of 
specialized terminology has been 
used. Special chapters discuss: the 
complexity of plant-environmental 
relations; the role of environment 
in directing the evolution of plant 
populations; and fire as an environ- 
mental factor. 1959. 422 pages. 
$7.00. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 


440 - 4th Ave. N. Y., 16, N. Y. 


presiding, the program featured Ray- Bachelor of Science in Forestry to be 
awarded to qualified professional! grad- 


mond Price, Station director; Emanuel 
uates; and 


Fritz, an early forestry employee at 


Fort Vallev; Bert Lexen and George 4. That copies of this resolution be 
sent to the President of the Board of 
Regents and to the President of the 
at Fort Valley; and DeWitt Nelson, Arizona State College at Flagstaff 


director of the California Department 


S. Meagher, former research foresters 


An outline of the plans and cur- 
oa riculum for the new Department of 
Phe following resolution was adopted Forestry at Arizona State College at 


otf Natural Resources. 


by acclamation: Flagstaff was given by President z 
Whereas: The Board of Regents of the Lawrence Walkup and Charles 0. 
University and Colleges of Arizona did \ 

authorize, and the Arizona State College Minor, head ot the Department 
at Flagstaff, in September 1958 did 
initiate a Department of Forestry and discussed Society Affairs. 
does now offer a specialized degree in At the Section’s annual dinner Fred 


Kennedy served as toastmaster. 


Henry Clepper, executive secretary, 


Forestry, and H. 


Whereas: The Southwestern Section, 
Society of American Foresters, did sup rhe principal speaker was R. E. Me 


port the establishment of this Depart Ardle, chief of the Forest Service. 

ment of Forestry by resolutions passed The meeting was concluded with a 

ry — — on May 2, 1958, and field trip to Fort Valley under the 
mil 26, 1957; : bai 

— direction of Edward M. Gaines, re- 
Now therefore be it resolved by the f tl 

Southwestern Section, Society of Ameri Scarce In charge oO ie eX- 

ean Foresters, in regular meeting on perimental forest. 

October 24, 1958; Gordon Bade was program chatr- 


1. That the Board of Regents of the man for the meeting. 
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Membership Applications 
and Advancements 


Proposals for admission, advancement, 
and reinstatement received in the Society 
office during the month of January are 
listed helow. 

Action on the eligibility of those pro 
posed for membership as listed helow 
will be taken by the Couneil as of April 
1959 

Communications from the voting mem- 
bers regarding the membership eligibility 
of these persons should he received in the 
Society office prior to that date. 


Alison, T. W., Dist. Forester, 


Cellulose Corp., Foley, Fla. (Junior 
1952; Member, Southeastern ). 

Allen, K. J., 3122 Plank Rd., Baton 
Rouge, La. (Student 1957; Junior, 


Anderson, N. <A., Forest Pathologist, 
Lake States Forest Expt. Station, St. 
Paul, Minn. (Junior 1952; Member, 
Upper Miss. Valley). 


Anderson, R. E., Range Mgr., Bureau of 
Land Mgmt., Denver, Colo. (Junior 
1952; Member, Washington). 

Asher, J. E., Consulting Forester, Self, 
Blueiay, Calif. (Junior 1955; Member. 


Southern California 


‘ = Dendrology Teacher, 
I | Smith’s College, Paul Smiths, 
N. Y. (Junior 1952: Member, Wis- 
consin-Michigan 

Baker, J. R., (Student, LSU). 

Baker, R. H., Forester, Ga. Kraft Co., 
Perry, Ga. (Junior, Southeastern ). 
Banta, D. G., Forest Eng., Crown Zeller- 

h Corp., Port Angeles, Wash. (Jun 
j Member, Puget Sound). 
Barnard, J. E., (Student, Pa. State). 
Bartholomew, W. Inspeetor Mer. 


Backels, J. F., 


1952: 


Treating Plants, A.T.&S.F. Ry. Co., 
Topeka, Kan. (Affiliate 1956; Junior, 
Ozark). 

Beach, R. E., (Student, Univ. Ga.). 

Bedell, A. U.. (Student, LSU). 

Beene J. Woodland (ons., Soil Cons. 
Serviee, Monticello, Ark. Rein. Af 

te, Ozark). 

Beeson, T. M., Forest Consultant, 
Walterboro, S. C. (Rein. Junior, Ap- 
palachian ). 

Belt. M. T)., Forester, W. S. Fox & Sons, 
Pine Bluff, Ark. (Affiliate, Ozark). 

Rergoffen, G. S., (Student, State Univ. 
N. Y. 

Betts, J. W., Asst. Forest Nurseryman, 
Ore. Forest Nursery, Bend, Ore. (Jun 

1952: Member, Columbia River). 
J. E.. Unit Forester, Bureau of 


Meomt., Medford, Ore. (Junior 
Member, Columbia River). 

B G. N., Asst. Area Forester, Con 

t ntal Can Co., Ine., Hopewell, Va. 

or 1955; Member, Appalachian). 


I W. A., (Student, Univ. Mich.). 
| Service Forester, _ 
1) of Forests, Prov idence, R. T 


te, New England). 


_W.., (Student, Wash. State). 
B rs, HT. A., (Student, Iowa State). 
| J.. Sales Forester, Northern 


Railway Co., Seattle, Wash. 


nior 1955; Member, Puget Sound). 
B n, P. M., Forest Nursery Supt., 
ns Lake Nursery, Roscommon, 


Junior, Wisconsin-Michigan 
By , W. T., Forester, Bureau of 

\iemt., Medford, Ore. (Junior 

Member, Columbia River). 


Burealow, D. W., Wildlife Proj. Co- 
ordinator, Minn. Div. of Game & Fish, 
St. Paul, Minn. (Rein. Junior, Upper 
Miss. Valley). 

surkhardt, A. F., (Student, Mich. Min- 
ing & Tech). 

Burns, D. M., 2315 Dwight Way, 
ley, Calif. (Student 1957, 
Northern California). 

3urns, R. V., Dist. Forester, Onyx Dist., 
Mt. Pine, Ark. (Affiliate, Ozark). 

Byrd, R. R., P. O. Box 6117, Baton 
Rouge, La. (Student 1958, Junior, 


Gulf States). 


Calder, D. G., 
Eugene, Ore. (Junior 1952; 
Columbia River). 

Caldwell, G. H., Unit Forester, Interna 
tional Paper Co., Marion, 8S. C. (Af 
tiliate, Appalachian). 

Callahan, T. A., (Student, LSU). 

‘ameron, CC. D., (Student, Univ. Mich.). 

Chief Forester, Pope «& 
Port Gamble, Wash. 
Member, Puget Sound). 


3erke- 
Junior, 


Consulting Forest Eng., 
Member, 


‘arver, G. C., 
Talbot Tne.. 
(Junior 1955; 


Castleman, J. L., (Student, Univ. Ga.). 
Chalmers, W. K., (Student, Ore. State). 
Chamberlin, D. C., Forester, USFS, Cave 


Junetion, Ore. (Junior 1952; Member, 
Columbia River). 

‘jueci, L. J., (Student, Mich. Mining & 
Tech.). 

‘lemens, D. L., (Student, Mich. State). 

‘ole, J. F., Timber Consultant, Lowrvs, 
S. C. (Rein. Junior, Appalachian). 

‘olee, E. B., Timber Buyer, Snellstrom 
Lbr. Co., Eugene, Ore. (Junior 1952: 
Member, Columbia River). 

‘ooley, M. V., Forest Tech., Interna- 
tional Paper Co.. Lucedale, Miss. (Af 
filate, Gulf States). 

‘orbin, R. L., (Student, Wash. State). 

‘ovault, J. D., (Student, Iowa State). 

Craine, J. R., Forester, H. E. Bovay, 


Consulting Eng., Spokane, Wash. 
(Junior 1954; Member, Inland Em- 
pire }. 


Purchaser of Lumber 
& Logs for Resale, Somerset, Pa. 
(Junior 1952: Member, Allegheny ). 

Crowe, J. W., (Student, LSU). 


Crawshaw, H. 


Daniels, R. H., Utah State Univ., Logan, 


Utah (Student 1956; Junior, Inter 
mountain 
Dark, B. R., Unit Forester, Interna- 


tional Paper Co., Bastrop, La. (Jun 
Member, Gulf States). 


ior 1955; 


Davis, R. A., 2244 E. 92nd, Seattle, 
Wash. (Student 1958; Junior, Puget 
Sound). 


R., (Student, LSU). 

Dent, A. G., (Student, Yale). 

Derby, J. E., Great Rd., Stow, Mass. 
(Student 1956; Junior, New Eng- 
land). 

Dowling, P. G., Student, LPT, Ruston, 
La. (Rein. Student, Gulf States). 
Drinkwater, M. Forestry Office, 
Dept. Northern Affairs & Natl. Re 
sources, Fredericton, N. B., Canada 

(Affiliate, New England). 

Duekworth, J. D., Forester, USFS, Bent 

(Aftiliate, Gulf States) 

Duda, T. M., 389 East 2nd No., Logan, 
Utah (Student 1956; Junior, Inter- 
mountain 

Dunean, J. D., Eng. Dept., Snider Min 
ing Co., Chisholm, Minn. (Junior 
1952; Member, Upper Miss. Valley). 

Dutton, L. A., General Delivery, Jack- 
son, Wyo. (Student 1958; Junior, In- 
termountain ). 


Dell, T. 


levy, La. 


BARTLETT 
TREE TOOLS 


Write for prices of TREE 
PAINT and ask for our 
complete catalog, No. 39. 


GRUBBING TONGS 

With the Shox-—-Stox grubbing tongs you 
can clear brush and trees up to 10” Dia. 
from banks of streams, pastures and fence 
lines. 

Removes growth cleanly —roots too. 
Trees can be pulled from any direction. 
Handles the power of ail farm tractors. 
Tongs cannot slip, the harder you pull the 
tighter they grip. 


( 
No. 63C 


Wt. 14 Ibs. for Trees 
up to 6” diameter 


Price Delivered $16.50 


in USA 


No. 92C 
Wt. 18 Ibs. for trees 
up to 10” diameter 


Price Delivered $27.50 
in USA 
BARTLETT MFG. CO. 
3015 E. Grand Bivd. 
Detroit 2, Mich. 
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Erion, D. E., Forester, Bureau of Land 
Memt., Medford, Ore. (Junior 1952; 
Member, Columbia River). 

Etchison, P. B., Forester, USFS, Maple- 
ton, Ore. (Junior 1951; Member, 
Columbia River). 


(Student, Univ. Mich.). 
Fish, H. 8., Forester, Bureau of Land 
Mgmt., Sacramento, Calif. (Junior 
1952; Member, Northern California). 
Fisher, J., Forester, USFS, Grangeville, 


Ferguson, D. E., 


Idaho (Affiliate, New England). 
Flick, A. B., Forester, N. Y. S. Cons. 
Dept., Bath, N. Y. (Junior, New 
York). 
Ford, R. C Student, Mich. Mining & 
Tech). 


Francis, G. C., Asst. Dist. Mgr., Bureau 
of Land Mgmt., Coos Bay, Ore. (Jun 
ior, Columbia River). 

Fredsell, R. M.. Fore ster, 
ber & Pulp Co. Ine., 
Junior, Puget Sound). 

Freeman, F. W., Horticulturist, Hidden 
Gardens, Tipton, Mich. (Junior 1952; 
Member, Wisconsin-Michigan ). 

Freeman, W. E., P. O. Box $521, Ra- 
leigh, N. C. (Student 1957; Junior, 


Appalachian). 


Gall, D. G., 220 Grace Ave.,, 
*n Student 1956; 
gheny). 

Garrett, J. M., (Student, Univ. Ga.). 

R., (Student, Univ. Ga.). 

Gauthey, L., Forester, USFS, Mammotb 

Lakes, Calif. (Junior 1952; Member, 

Northern California). 


Alaska Lum- 
Sitka, Alaska 


Canonsburg, 


Alle- 


Junior, 


Garris, G. 


Yessir! 
You GETREAL 

Time Ano Money 
Saving REsuts 
WITH... 


FORESTVIEW 
TANDEM Tree PLANTER 


@ Rugged, commercial steel construc- 
tion throughout 
@ Correct planting depth on any ter- 
rain 
@ Plants seedlings, liners, potted ma- 
terial, etc. without damage 
Forestview's Tandem Planter gives you the most 
in exclusive ‘‘custom-built’’ advantages at regular 
prices. With Forestview you get adjustable plant- 
ing depth lever . . . timing wheel that spaces 
evenly . scalloped coulter for easy cutting of 
briers, roots, etc. special trencher shoe with 
slip-fit point . . . non-clogging stripper bar . . . 
and many others. Investigate the savings you can 
make with a Forestview Planter 
Write Today For Literature and Prices—FREE 
Dealer Inquiries Invited 


Forest “View 
EVERGREEN NURSERY 


DEPT. JF GERMANIA, PENNA. 
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Gibbs, G. A., Area Forest Supt., Inter- 
national Paper Co., Troy, Ala. (Affili- 
ate 1952; Junior, Southeastern ). 

Goldman, J. M., (Student, LSU). 

Gordon, A. F., (Student, Univ. Maine). 

Gragg, J. F., (Student, Mont. State). 

Greig, J. E., Partner, Cal-Pacifie Forest 
Consultants, Sacramento, Calif. (Jun- 
ior 1952; Member, Northern Califor- 
nia). 

Griffin, J. R., Graduate Student, Univ. 
Calif., Berkeley, Calif. (Junior 1952; 
Member, Northern California). 


Hagenstein, P. R., Working on Doctor- 
ate in Forest Economies, Ann Arbor, 
Mich. (Junior 1952; Member, Wiscon- 
sin-Michigan). 

Hall, N. L., (Student, Ore. State). 

Hanna, L. P., USFS, Shelton, 
(Affiliate, Puget Sound). 

Hanna, S. P., Dist. Ranger, Burns Dist.- 
Malheur Natl. Forest, Burns, Ore. 
(Junior 1952; Member, Columbia Riv- 
er). 

Hansen, D. C., (Student, Univ. Mich.). 

Hanson, D. P., (Student, Mich. Mining 
& Tech.). 

Hawes, G. H., (Student, Univ. Maine). 

Heigh, W. Pe Forester, USFS, Idleyld 
Park, Ore. (Rein. Junior, Columbia 
River). 

Heisel, E. A., Forester, Bureau of In- 
dian Affairs, Dixon, Mont. (Junior 
1955; Member, Northern Rocky Moun- 
tain). 

Helmly, D. F., (Student, Univ. Ga.). 

Herring, R. M., Forester, Alaska Lum- 
ber & Pulp Co., Sitka, Alaska (Junior, 
Puget Sound). 

Heuschkel, D. G., Forester, Steamboat 
Ranger Station, Idlevld Park, Ore. 
(Junior 1955; Member, Columbia Riv- 
er 


Wash. 


Hofeldt, V. H., Forester, USFS, Sonora, | 


Calif. (Junior 1952; Member, North- 
ern California). 

Hohisel, N. S., (Student, Mich. State). 

Hughes, T. 8&., 
Farms, Ine., 
Gulf States). 

Hunt, J. W., Forester, USFS, Bates, Ore. 
(Junior 1955; Member, Columbia Riv- 
er). 


Ibberson, J. E., 
Advisory Services, Pa. Dept. of For- 
ests & Waters, Harrisburg, Pa. (Jun- 
ior 1954: Member, Allegheny). 


5 Gilmore St., Water- 


Cons, 


Jaeques, G. 


ville, Me., (Student 1957; Junior, New 


England). 

Jay, J. W., Staff Asst., Lower Mich. 
Natl. Forest, Cadillac, Mich. (Rein. 
Junior, Wisconsin-Michigan ). 

Jenkins, M. E.. 189 Silver St., Green- 
field, Mass. (Student 1958; Junior, 
New England). 

Johnson, F. D., Asst. Prof., College of 
Forestry, Univ. of Idaho, Moscow, 
Idaho (Junior 1952; 
Empire). 

Johnson, R. B., (Student, Univ. Minn.). 

Johnstone, C. W., (Student, Ore. State). 

Jordan, D. H., 1616 FE. 50th, Seattle, 


Wash. (Student 1957; Junior, Puget 


Sound). 

Jung, M. W., (Student, LSU). 

Junk, R. W., Forester, Pierce County 
Assessors Office, Tacoma, Wash. (Jun- 
ior 1955; Member, Puget Sound). 


Forester, Texas | 
Jasper, Texas (Affiliate, | 


Chief Div. of Forest 


Member, Inland | 


Keppen, G. H., (Student, Mich. Mining 


& Tech.). 
King, R. C., (Student, Univ. Minn.). 
Klein, E. L., 249 So. Pugh St., State 
College, Pa. (Student 1957; Junior, 


JOURNAL OF FORESTRY 


Allegheny ). 

Knoerr, K. R., Research Forester, USFS, 
Soda Springs. Calif. (Junior 1952; 
Member, Northern California). 

Konnie, S. F., Forester, Swanson Bros. 
Logging Co., Noti, Ore. (Junior 1952; 
Member, Columbia River). 

Kopitsch, R. L., Student, Mich. Mining 
& Tech.). 

Krumm, FE. H., 722 Remington, Fort Col- 
lins, Colo. (Student 1957; Junior, Cen- 
tral Rocky Mountain). 


Lankford, R. B., Area Mgr., Union Bag- 
Camp Paper Corp., Nashville, N. C. 
(Junior 1955; Member, Appalachian). 

Lawyer, D. E., State Park Ranger, State 
Office Bldg., Sacramento, Calif. (Af 
filiate, Northern California). 

Lee, H. C., Forest Supv., USFS, Custer, 
S. Dak. (Rein. Member, Central Rocky 
Mountain). 

Lewis, L. L., Asst. Woodlands Megr., St. 
Regis Paper Co., Tacoma, Wash. (Jun- 
ior 1952; Member, Puget Sound). 

Leys, A. J. (Student, State Univ. N. Y.). 

Litten, G. W., Logging Eng., Crown 
Zellerbach Corp., Seaside, Ore. (Jun- 
ior 1951; Member, Columbia River). 

Loftus, N., Forester, Rhinelander Paper 
Co., Rhinelander, Wis. (Junior 1952; 
Member, Wisconsin-Michigan ). 

Lunday, A. N., Asst. Dist. Forester, Fla. 
Forest Service, Tallahassee, Fla. 
(Rein. Junior, Southeastern ). 

Lyon, C. B., Asst. Dist. Ranger, USFS, 
Butte Meadows, Calif. (Junior 1952; 
Member, Northern California). 


G., Resident Forester, Union 
Paper Corp., New Bern, 


Mabe, W. 


Bag-Camp 


Little Beaver 
Tree Girdler 


The Machine That Gets 
Production In Any 
TSI Operation 


The LITTLE BEAVER TREE GIRD- 
LER —girdlers all trees regardless of 
shape, size or species. SPEED — allow 
one second per diameter inch. Trees 4 
to 6 inches in diameter are girdled in 
less than 5 seconds—30 inch tree—30 
seconds. To get production the practical, 
economial way—use the LITTLE BEAV- 
ER TREE GIRDLER a machine designed 
to do the job. 


Get The Complete 
Job Done With 
The Little Beaver 


For Full Details See Your Dealer or Write 


HAYNES Mfg. Co, LIVINGSTON 


TEXAS 
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ESTERON ... 


KO’s hardwood understory, 


Why let hardwood understory steal the life from 
pines? Knock it out and gain weeks of additional pine 
growth each year, even in dry years. How? By spraying 
245 O.S., a modern Dow vegetation con- 


your 


with Esteron! 
trol chemical. 
Ground spraying with Esteron 245 O.S. is the quick, easy, 
low cost way to deal with thieving hardwood understory, 
particularly where it is scattered or where overstory pine 


The Dow Chemical Company 
Agricultural Chemical Sales Dept. 215BZ-3 
Midland, Michigan 


CJ Send further information on ground spraying ADDRESS 


Place me on your regular forestry mailing list ne 


gives pine a growing hand 


prevents effective aerial spraying of low growing hardwood 
brush. 

Foresters have found that pine comes to saw log or pulp 
wood size earlier when Esteron 245 O.S. lends a haid. 
They've found it effective and profitable. Why not see how 
it can profit you, too? Just use the attached coupon for 
more detailed information. 


THE DOW CHEMICAL COMPANY : MIDLAND, MICHIGAN 


SILVICIDES 
FIRM 
ge 


SURVEYOR’S COMPASS 
WITH TELESCOPE 


This sturdy, durable instrument pos- 
sesses many new and important features 
that make it far superior to any other 
survey compass. It is unusually compact 
and light, weighing only four pounds in- 
cluding the tripod. The seven-power tele- 
scope is equipped with cross hairs and 
stadia hairs. The diameter of the compass 
is 3°4 inches and that of the verticle half 
circle is 3'4 inches. The compass card 
is graduated in quadrants, and the ver- 
tical scale is graduated in degrees and 
per cent of slope. The tripod extends 
from 27” to 47”. 


Compass, tripod, carrying case and 
plumb bob sell for $75.00 f.o.b. Benning- 
ton, Vermont. 


FRED STEWART ASSOCIATES 
BOX #44, BENNINGTON, VT. 
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FOR SALE 
Slash, Loblolly, Longleaf 


ShortleafPine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


For over ten years 
a dependable source 


for 
Southern 
Pine 
Seed 


SOUTHERN SEED 


COMPANY, INC. 


Baldwin, Georgia 


N. C. (Junior 1952; Member, Appala- 
chian). 

Mak, K. R., Unit Eng., Bureau of Land 
Mgmt., Roseburg, Ore. (Junior 1952; 
Member, Columbia River). 

Malloy, E. J., Logging Supt., Medford 
Corp., Butte Falls, Ore. (Junior 1952; 
Member, Columbia River). 

Maloney, R. C., Proj. Eng., USFS, Nev- 
ada City, Calif. (Junior 1952; Mem- 
ber, Northern California). 

Marita, F. J., (Student, Mich. Mining & 
Tech. ). 

Marsh, L. W., Asst. Ranger, 
Camptonville, Calif. (Junior 
Member, Northern California). 

Massie, M., (Student, Mich. Mining & 
Tech.). 

Mateer, B. T., (Student, Univ. Mich.). 

Mattison, J. B., (Student, LSU). 

Mav, R. L., Dist. Mgmt. Asst., Va. Div. 
of Forestry, Abingdon, Va. (Rein. 
Junior, Appalachian ). 

MeClellan. G. E., 
Ranger, Calif. Div. 
Valley, Calif. (Junior 1952; 
Southern California). 

McElfresh, W. A., Asst. 
VPI, Blacksburg, Va. 
Member, Appalachian ). 

MeKenzie, T. A., Leadman, Ga, 
Corp., Bay, Ore. (Junior 
Member, Columbia River). 

MeKinnon, K. R., Box 632, Ruston, La. 
Student 1958: Junior, Gulf States). 

Mirkes, L. H., Forester, Div. Forests & 
Parks, Boulder Junction, Wis. (Junior 
1952; Member, Wisconsin-Michigan ). 

Mueller, S., Forester, Wis. 
Dept., Tomahawk, Wis. (Junior 
Member, Wisconsin-Michigan ). 


USFS, 


1952: 


Assoe. State Forest 
of Forestry, Spring 
Member, 


Forester, 


1955; 


Ext. 
(Junior 


Paeifie 


(Coos 1955; 


Cons. 


1952; 


Nicholson, D. C., Tech. Phytochemistry, 
Forestry Research Center, Centralia, 
Wash. (Associate, Puget Sound). 

Nicholson, J. C.. Dist. Supt., W. Va. 
Pulp & Paper Co., Camden, 8S. ©. 

Rein. Junior, Appalachian). 

Nord, J. €., (Student, Univ. Mich.). 

Nuite. C. W., Forester, Div. of State 
Parks, Edisto Island, S. C. (Rein. 


Member, Appalachian ). 


B. R., (Student, Univ. Minn.). 

R. D., Goldendale Place, 
Seattle, Wash. (Student 1958; Junior, 
Puget Sound). 

Orvis, C. H., 526 Sunset Lane, East Lan 
sing, Mich. Student 1956; Junior, 
Wisconsin-Michigan 

Oswalt, E. K., Box No. 6, Bonnie Lane, 
West Lafavette, Ind. (Student 1957; 
Junior, Central States). 

Owston, P. W., (Student, Univ. Mich.). 

Palmer, W. M., (Student, Pa. State). 

Pasin, 8S. J., 701 West 2nd St., Cle Elum, 
Wash. (Student 1956; Junior, Puget 
Sound). 

Peterson, C. M., (Student. Ore. State). 

Peterson, E. B., (Student, Yale). 

Phillips, J. (Student, Yale). 

Pierson, 
(Rein. Junior, Columbia River). 

Pribble, J. L., (Student, Univ. Mo.). 

Prielipp, D., Forester, Kimberly-Clark, 
Kingsford, Mich. (Junior 1952; Mem 
her, Wisconsin-Michigan ). 

Prochnau, J. W., Consulting 
Albany, Ore. (Junior 1952; 
Columbia River). 

Puuri, C. R., (Student, Mich. Mining & 
Tech.). 


Olson, 


Olson, 3309 


Forester, 
Member, 


Raymond, G. E., Asst. Mgr. Forester, 
Northern Pacifie R iilway Co., Seattle, 
Wash. 1952; Member, Puget 
Sound). 


(Junior 


P., Forester, USFS, Bly, Ore. | 
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Rea, R. B., (Student, Univ. Idaho). 
Rhodus, G. I., (Student, Mich. State). 
Roam, G. A., (Student, Univ. Minn.). 
Roper, R. M., Box 207, Short Hills, 
N. J. (Rein. Member, Allegheny). 

Rosek, W. T., (Student, Mich. Mining 
& Tech.). 

R. E., Branch Megr., 
Corp., Hollidaysburg, Pa. 
1952; Member, Allegheny ). 

Ruby. J. L., Graduate Student, 
State, East Lansing, Mich. 
Junior, Wisconsin-Michigan ). 

Rye, J. A., (Student, Mich. Mining & 
Tech.). 

Scheer, R. Bika, Research Forester, 
Southern Forest Expt. Station, Mari- 
anna, Fla. (Rein. Junior, Southeast- 
ern). 

Schemnitz, S.D., Game Biologist, Minn. 
Div. of Game & Fish, Madelia, Minn. 
(Junior 1952; Member, Upper Miss. 
Valley). 

Schooley, C. M., Dist. 
ing, Mich. (Junior 
Wisconsin-Michigan ). 

Seott, B. D., (Student, Yale). 

Sendt, W. B., Forester, Silverlake 
Ranger Dist., Lakeview, Ore. 
1952; 


Sheldon, 


Homelite 
(Junior 


Ross, 


Mich. 


(Rein. 


Forester, Tshpe m- 
1952; Member, 


Junior 

Member, Columbia River). 

K. G., Chief Forester, Rhine- 
lander Paper Co., Rhinelander. Wis. 
(Junior 1952; Member, Wisconsin- 
Michigan). 

Sheppard, J. E., Forest Inventory Asst., 
Weverhaeuser Timber Tacoma, 
Wash. (Junior 1955; Member, Puget 
Sound). 

Sherrill, B. C., Consulting 
F. Siegfried Mining 
vada City, Calif. (Junior 
her, Northern California). 

Shrum, M. D., (Student, Ore. State). 

Smith, C. L., Forester, Industrial For 
estry Assoc., Medford. Ore. Junior 
1952; Member, Columbia River). 

Smith, G. E., Woodland Cons., Soil Cons. 
Service, Orangeburg, S. C. 
1955; Member, Appalachian 

Smith, V. E., Asst. Dist. Ranger, San 
Bernardino Natl. Forest, Bern 
ardino, Calif. (Junior 1952; Member, 
Columbia River). 

Snell, R. L. Forester, 
Natl. Forest, Burns, 
Columbia River). 

Spharler, L. E., Forest Tech., Calif. Div 
of Forestry, Santa Rosa, Calif. (Junior 
1955; Member, Northern California). 

Spencer, J. D., Forester, International 
Paper Co., Kosciusko, Miss. (Affiliate, 


Gulf States). 


Co., 


Forester, J. 
Engineers, Ne 
1952; Mem 


Junior 


San 


USFS, 


Ore. 


Ochoeco 
Junior, 


Infringers and 
imitators warned. 
Best 
Chrome 
Durable 
Strong, 
Steel 


3 Patents. Best 
material. Sold by 
the thousands, 


THE RENOWNED 
CHARLES H. RICH 
“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 
C. H. RICH FOREST FIRE TOOL CO. 
218 W. Bald Eagle St. 
Lock Haven, Pa. 
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Spruill, R. L., Everglades Natl. Forest, 
Homestead, Fla. (Junior 1952; Mem- 
ber, Southeastern). 

Steele, J. C., Asst. Dist. Forester, Dierks 
Forests Ine., Daisy, Ark. (Affiliate, 
Ozark). 

Stefan, M. E., (Student, Univ. Minn.). 

Steinhoff, R. J., (Student, Univ. Idaho). 

Stratton, H. M., Forester, USFS, 
Alturas, Calif. (Rein. Member, 
Northern California). 

Striffler, W. D., Research Forester, Lake 
States Forest Expt. Station, Wellston, 
Mich. (Junior 1952; Member, Wis- 
consin-Michigan ). 

Stroh, R. C., (Student, Pa. State). 

Sullivan, R. C., Forester, U. S. Dept. 
of Agric., Happy Camp, Calif. (Jun- 
ior 1952: Member, Northern Califor- 
nia). 

Swain, D. H., 3015 N. Meridan St., 
Indianapolis, Ind. (Student 1957; 


Junior, Central States). 


Tabor, H. B., Mgmt. Forester, Miss. 
Forestry Comm., Grenada, Miss. (Af- 
filiate, Gulf States). 

Talerico, R. L., Forest Entom., USFS, 
East Lansing, Mich. (Rein. Junior, 
Wisconsin-Michigan ). 

Taras, M. A., Forest Products Tech., 
S.E. Forest Expt. Station, Asheville, 
N. C. (Junior 1955; Member, Ap- 
palachian). 

Taylor, R. C., 
Forest, Boise, 
termountain ). 

Terry, C. T., Unit Forester, Interna- 
tional Paper Co., Georgetown, 8S. C. 


\fliliate, Appalachian). 


Joise Natl. 
(Affiliate, In- 


Forester, 
Idaho 


Theiler, R. R., (Student, Mich. Mining 
& Tech.). 

Thompson, J..L., 2106 East 47th, 
Seattle, Wash. (Student 1957; Junior, 
Puget Sound). 

Tidball, R. R., Graduate Student, Univ. 
of Calif., Berkeley, Calif. (Junior 
1952; Member, Northern California). 

Tonkin, C. H., Forester, Curtis Co., 
Marquette, Mich. (Junior 1952; Mem- 
ber, Wisconsin-Michigan). 

Tory, W. J., (Student, Mich. State). 

Trayor. R. E., (Student, Mont. State). 

Trompler, W. P., Farm Forester, Okla. 
State Div. of Forestry, Chickasha, 
Okla. (Rein. Affiliate, Ozark). 


Usher, V. H., Timber Mgmt. Asst., 
USFS, Nevada City, Calif. (Junior 
1952; Member, Northern California). 


Vail, S. A., Forest Eng., West Tacoma 
Newsprint Co., Tacoma, Wash. (Jun- 
ior 1952; Member, Puget Sound). 

Van Dyke, D. W., (Student, Ore. State). 

Veruechi, S. J., (Student, LSU). 

Vogel, M. A., Timber Mgmnt. Asst., 
Colville Natl. Forest, Orient, Wash. 
(Student 1955; Junior, Inland Em- 
pire). 


Wahl, J. D., Dist. 
haeuser Timber Co., 
(Junior 1955; Member, 
River). 

Wahlgren, H. E., Technologist, Forest 
Products Lab., Madison, Wis. (Jun- 
ior 1952; Member, Wisconsin-Mich- 
igan). 

Walker, M., Publications 
USFS, Berkley, Calif. (Junior 
Member, Northern California). 


Forester, Wevyer- 
Kalama, Wash. 
Columbia 


Office, 


1952; 
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Walker, W. R., Forester, Potlatch For- 
ests, Ine., Headquarters, Idaho (Jun- 
ior 1952; Member, Inland Empire). 

Wallace, J. P., Forester, Clatsop Tree 
Farm, Seaside, Ore. (Junior, Columbia 
River). 

Watson, W. J., Route 1, Box 184, Au- 
burn, Ala. (Student 1957; Junior, 
Southeastern ). 

Weil, J. S., Timber Mgmt. Asst., Bureau 
of Land Mgmt., Medford. Ore. (Jun 
-ior 1952; Member, Columbia River). 

Werner, R. N., Asst. Dist. Ranger, 
USFS, Miramonte, Calif. (Junior 
1952; Member, Northern California). 

West, A. J., Research Forester, Central 
Sierra Snow Lab., Soda Springs, Calif. 
(Junior, Northern California). 

White, J. A., (Student, Mich. Mining & 
Tech. ). 

Whitecavage, J. B., 
State). 

Wilkins, E. C., 
land Paper 
(Junior 1952; 

Wilson, J. O., 
Tiller Ranger 
(Junior 1952; 
River). 

Winkler, D. G., Box 4591, Raleigh, N. C. 
(Student 1957; Junior, Appalachian ). 

Winters, ©. S., (Student, LSU). 

Wolfer, R. H., (Student, Mont. State). 

Wollum, A. G., (Student, Univ. Minn. ). 


(Student, Mich. State). 


(Student, Pa. 


Dist. Forester, South- 
Mills, Crockett, Texas 
Member, Gulf States). 
Dist. Forest Ranger, 
Station, Tiller, Ore. 
Member, Columbia 


Yates, D. M., 


Asst. 
Natl. 


Ranger, suffalo 
Forest, Jackson, 
Member, Inter- 


Zugger, G. T.., 
Dist., Teton 
Wyo. (Junior 
mountain ). 


F ORESTER 
Seal-Tite Torch 


Provided with fuel trap, check 


flash-back screen 
to protect you from explosion 
hazards. 


valve and 


Welded tank with cushion 
base, double bottom, oil proof 
gaskets and tight valves 
SEALTITE against leakage. 


No Pressure—No Preheating. 
Burns diesel oil, stove oil or 
mixed fuels with low flash- 
point. 


Approved for use by 
U. S. Forest Service 


Manufactured By 


WESTERN FIRE 
EQUIPMENT CO. 


69 Main St. 


SAFEST, SIMPLEST | 
DRIP TORCH YOU CAN USE | 


San Francisco, California 


Closed position 


New Base 
2376976 
U. S. Patent No. 


FORESTRY AND FOREST 
PRODUCTS TOUR TO EUROPE 


SEPTEMBER 5-25, 1959 
21-day survey of lumbering operations and products in 
FINLAND, SWEDEN, GERMANY and AUSTRIA. 
$1,600 


$1,267 using Economy Class Air travel. 
For further information contact: 


Professor John E. O'Leary 
Oregon State College 


Corvallis, Oregon 
SPECIAL ITINERARY WIVES—S131 less 


Professor John E. O'Leary 
Forest Engineer 


Oregon State College 
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Forestry News 


Royce O, CoRNELIUS 


Named Weyerhaeuser Managing 
Forester 
Roy ce 


pointed managing forester of Weyer 


Cornelius has been ap 


haeuser Timber Company, it was an 


nounced recently by Edwin F. Heacox, 


PANAMA 


Equipment for Foresters 


@ B. B. Fan Drive Pumps 
@ 6B. B. Slip-on Units 
@ Skid Mounted Units 


Pump, Engine, Tank, 
Completing Materials, 
All on Steel Skids 


Compensating By-passes 
High Pressure Hose 
Pistol Grip Cut-offs 
Combination Nozzles 
Vacuum Lift Systems 
Automatic Float Valves 
Tree Marking Guns 


Pressure Type 
Tree Injectors 
Pressure Type 
Stainless Steel Drip 
Torches 


Flame Guns 


Basal Area Angle 
Gauges 


Write For Free Catalog 


PANAMA PUMP CO. 
P.O Box 689 
Hattiesburg, Mississippi 


manager of the Timberland Depart- 
ment. 

Cornelius has been assistant manag- 
ing forester in the company’s Tacoma 
headquarters since 1952. He fills the 
vacaney created by the recent promo- 
tion of Heacox. 

Cornelius will advise branch for- 
esters on forest management plans for 
the company’s 13 certified tree farms. 
He will be primarily responsible for 
maintaining a balaneed forest inven- 
tory through sustained yield forest 
management, Heacox stated. 

Before joining the Tacoma staff, 
Cornelius was branch forester at Wey- 
erhaeuser’s Coos Bay, Ore., tree farm 
and branch forester at the Vail-Me- 
Donald, Wash., operation. 

A graduate of the University of 
Washington College of Forestry, Cor- 
nelius also attended Colorado State 
College and Biarritz American Uni 
versity in France. He served with the 
U.S. Army in Europe during World 
War IT. 


Forest Service Announces 
Two Top Level Promotions 
Arthur W. Greeley, regional for- 
ester at Milwaukee, has been named 
assistant chief of the U. S. Forest 
Service. He is succeeded by M. M. 
Nelson, deputy ehiet in 
charge of national forest resource man- 


assistant 


M. M. NELSON 


Artuur W. GREELEY 


agement in Washington. The transfers 
became effective March 1. 

In his new position Mr. Greeley 
succeeds Howard Hopkins, who re- 
tired July 1, 1958. As an assistant 


chief he will help formulate Forest 


Service policies and act for the Chief 


BETTER SURVIVAL 
BETTER GROWTH 


WITH 


ROOTSPRED 


ROOTSPRED “Lake States”. Scalper re- 
duces competition 15” each side of 
planted tree. 
@ For effective scalping — north or 
south, heavy soils, or light 

e A deeper trench with soil loosened 
below root level 

e A dependable satisfaction 
guarantee 

@ An economical model for Christ- 
mas Tree Growers 

e Also a production plantation 
mower—double rotary 
For specifications, prices, photos, 

write: 


ROOTSPRED 


St. Petersburg, Pennsylvania 
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in matters pertaining to national for- ® 
est protection and development includ- Jitf -Pots 
ing forest fire protection, engineering, (¥ 2 yY 
land classification, and boundary ac- MADE OF PEAT 
tivities. 

Mr. Greeley started as assistant 
ranger on the St. Joe National Forest 
in Idaho in 1935 and worked up 
through the ranks as forest ranger, 
assistant supervisor, forest supervisor, 
assistant director of a forest and range 
experiment station, and as regional 
forester. His assignments took him to 
Montana, California, the Pacifie North- 
west, Alaska, and the Lake States 
region. He received his B.S. degree in 
forestry from the University of Wash 
ington and his Master’s degree in for. 
estry from Yale. 

Mr. Nelson has been deputy to the 
assistant chief in charge of the man- 


NOW an entirely new approach to the han- 
dling of forestry seedlings. 
SYMBOL OF THE Pennsylvania Forestry European foresters have been using Jiffy-Pots to 
Out 1 establish young tree seedlings with big savings in 
Associz ‘ Mz rs 
Edueation Project which began in Janu 
the national forests. Prior to that he  4+y is this Good O j oy Jiffy-Pots are made of finest quality peat with 
; 7 ; ary is this Goor utdoor Manners Rae nutrients added. Roots grow right through the pet 
was assistant regional forester in eoon. After he has been named through te “pet and No 
. 0Ck—No setback. 
charge of fire control for the Califor- a statewide contest open to all Pennsyl Pa in this. oountry say y ,ihere’s nothing 
nia Region of the Forest Service and vania school children, the raccoon will liners for fleld _Dlanting . . «+ Perhaps Jiffies can 
you 


served as assistant forest ranger, for- display the association’s pleas for general benefit 
est ranger, and forest supervisor an the publie appreciation of the need for good huaitehie in 2V4” and 3” sizes 


5 manners out-of-doors, for development of WRITE FOR FREE SAMP 
TS, LES AND 
Pacific Northwest. a code of conduct in using forests, fields, PRICES 


Before working for the Forest Serv- and waters as recreation facilities, and 
ice, Mr. Nelson was with the Los ae educational programs such GEO. S. BALL, INC. 
Angeles County Forestry Department. a ES aoe Arthur C. West Chicago, IIl., Dept. CK, Phone 299 
He received his B. S. degree in for- 7 oor ee 
estry from the University of Washing- 
ton in 1935, 


Bethel Heads Foundation 
Special Projects 


The National Science Foundation 
has announced the appointment of 
James S. Bethel as head of the Special 
Projects in Seience Education Section 
of the Foundation’s Division of Scien- si mh 
tific Personnel and Edueation. Bethel RST IN THE FOREST 
is on leave from the School of For- 


estry, North Mann’s TRUE AMERICAN Axe 
where he headed up the w roducts ; ; 
"He ap P f This hardy woodcutter is balanced to make woodcutting 
department. He is a member 0: t ne easier. Its full-shouldered keen bite; its precision-inserted, 
editorial board of the Journal of For- weatherproofed hickory handle; its hefty “authority” tell you 
estry. why woodsmen have chosen True American for generations. 
FIRST, ask your dealer; if he doesn’t sell MANN axes you 
, can order direct from factory. Send $6.70 (suggested retail 
Appointment to Cabinet Post price) for 3% lb. Double Bit True American Axe, Michigan 
in Mexico Pattern ppd. in continental U.S.A. 
Ped me Ask for catalog showing Mann’s “Colonial”, “Knot Klipper”, 
Dr. Enrique Beltran oe Decem- “True American” and “Indian Chief” Axes . . . all made 
ppointed by the President of Mex- since America was young — now produced by fifth-generation 
o to his Cabinet as Assistant Secre- craftsmen. 
tary of Forestry and Game. 
Dr. Beltran is an Honorary member 
the Society of American Foresters. — 
epared Part ITT, “Forestry and 
ted Research in Mexico,” of the _ 
Forestry and Related Research Makers of finest quality axes since colonial days. 


aie Lewistown 3, Pennsylvania 
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Heads N.H. Legislative Committee 


Robert S. Monahan, a professional 
forester and member of the New Hamp- 
Representative, has 
chairman of the House 
Committee on Reereation 
and Development tor 1959-60. 


shire I louse ot 


been named 


Resources, 


Chairmen, Working Committees 
Named for World Forestry 
Conference 

The organizing committee (see Feb 
ruary JourNAL) for the 
Fifth World Forestry Congress to be 
held at the University of Washington, 
Seattle, August 29 September 10, 1960, 
met in January and named the follow- 


issue of the 


ing working committees and chairmen: 

Executive, V. L. Harper, U. S. For- 
est Service; Program, Hardy L. Shir 
ley, State University of New York; 
Finanee, Corydon Wagner, St. Paul 
and Tacoma Lumber Co.; Tours, Henry 
Clepper, Society of American Forest- 
ers; Machinery and Equipment Ex 
hibits, E. P. Stamm, Crown Zellerbach 
Exhibits, Henry 
Schmitz, Washington; 
Information and Publicity, Clint Davis, 
Forest Arrange- 
ments, Gordon Marekworth, University 


Corp.; Educational 


University of 
4 Se rvice; Loeal 
of Washington. 

At the organizing committee’s two 
day meeting it also made plans to set 
up programs and accommodations for 
the foresters and related scientists who 
will be invited to the 
about 80 nations, 


Congress from 


Horacio Recart President Chilean 
Forestry Association 


Horacio Reeart, a Corresponding 
Member of the Society of 
Foresters, was recently elected presi 


dent of the Association of Forest Engi 


American 


neers ot Chile. 


A native of Santiago, Chile, Sr. 


Recart is a forestry graduate of the 
University of Washington. 


Florida Forestry Council Meets 


The Florida Forestry Council held 
its annual meeting at Chipola Junior 
College, Marianna, Fla., December 5th, 
195s. 

The council plans to undertake a 
study of forest taxation, which it 
hopes to publish in brochure form. 

Julius Stern, president of Southern 
Plywoods, Ine. of Greenville, Fla., was 
elected council, 


Thomas G. for- 


chairman of the 
Herndon, extension 
ester, was elected vice-chairman, 
Prof. Charles G. Geltz, School of For- 
estry, University of Florida, was re- 


and 


tained as secretary-treasurer. 

The next meeting of the council will 
be held in May to review the work 
of the various committees dealing with 
various phases of taxation, and legisla- 
tion on taxation of other states. 


Appointed FAO Assistant 
Director-General 

B. R. Sen, director-general of the 
FAO, has announced the appointment 
of Frank Wilson Parker of Hamilton, 
Tll., as 


charge of 


director-general in 
Technical Depart- 


assistant 
FAO's 
ment, 

Dr. Parker assumes his new 
in Mareh, leaving a position as chiet 
the ICA Mission to 


duties 


agriculturalist ot 
India. 

Prior to his ICA post, Dr. Parker 
served as head soil scientist and as- 
sistant chief of the USDA’s Bureau of 
Plant soils 


research, 


Industry and director of 


Theme of 1959 National Wildlife 
Week Announced 

“Conservation in the Schools” is the 
theme of the 1959 National Wildlife 
Week, March 15-21, sponsored by the 


The SCHOOL That Comes to YOU 


If you live in an isolated area, Calvert SCHOOL-AT-HOME 
Courses can provide, by mail, a modern education for your 
child. Kindergarten through 8th grade courses stress the three 
R’s, science, and cultural subjects. They are kept up to date 
by continuous pretesting in Calvert’s famous laboratory-school. 
YOU NEED NO TEACHING EXPERIENCE 

Parents are supplied with complete step-by-step teaching in- 
structions. Calvert Courses are often used to enrich the educa- 
tional experience of the above-average child. Start any time, 
transfer easily to other schools. 53rd year. Non-profit. 


Catalog (give age, grade): 950 Tuscany Rd., Baltimore 10, Md. 


CALVERT a SCHOOL 


Job records show 
operating expense 
thru 4-wheel drive 


sharply 
Ground-gripping 

and 
FARMER reduces road building needs 
spec sheet, performance data. 


GARRETT ENUMCLAW CO. 
800-J Stevenson Ave., Enumclaw, Wash. 
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National Wildlife Federation and its 
state affiliates. First proclaimed by 
President Roosevelt in 1938, the week 
is each year devoted to emphasis on a 
chosen subject in order to focus public 
attention on the importance of natural 
resources and the problems of con- 
servation. The campaign this year will 
stress “the need for a conservation cur- 
rieulum in our schools to educate our 
younger generations in the importance 
of the natural re- 
sources.” 
the year by the Federation and co- 
operating organizations, Interested or- 


wise use of our 


It is earried on throughout 


ganizations and individuals may secure 
“Conservation in the Sehools” public- 
ity material from the National Wildlife 
Federation, 232 Carroll St., N.W., 
Washington 12, D. C. 


Southern Forestry Conference 
Scheduled 

The Forest Farmers Association will 
hold its 1959 Southern Forestry Con- 
ference April 23-24 at Tuscaloosa, Ala. 
The program will be built around the 
theme “Expanding Forest Develop- 
ment through Research.” 

A special scheduled feature of the 
conference will be a program honoring 
Walter J. Damtoft, pioneer southern 
industrial 
April 23. 

Conference 
Hotel Stafford. 


forester, at a luncheon on 


headquarters the 


Private & Industrial 


Nickey Bros. Promotions 
Announced 

Russell Stadelman, chief forester 
since 1946 for Nickey Bros., 
Memphis, Tenn., has been named vice 
president of the company in charge of 


Ine., 


procurement. 

The post of chief forester has been 
filled by the promotion of W. Z. Haw 
kins. 


FOR BIGGER 
PROFITS IN 
SMALL LOGS 


A smaller, more economical 
logging tractor! 

Ideal for thinning, salvage, 
second growth, pulp! 


reduced skidding costs—fast production, low 
traction and easy maneuverability 


oscillation. The TREE 
disturbance. Write tor 


front axle 
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steering, 


Le 
er 

¥ 

3 4 

2 

/ 
4 *trade mork 

Ma 

t 

ig 


Maren 1959 


Continental Can Establishes 
New Woodlands Division 


Continental Can Co. has established 
a Woodlands Division in its Robert 
Gair Paper Products Group to man- 
more than a million acres of 
timberlands in seven southern states, 
Charles B. Stauffacher, 
tive vice president, announced, 

General manager of the new division 
is T. W. Earle of Savannah, 
previously headed Continental’s wood 


age its 


group execu- 


Ga., who 


CHRISTMAS TREE SEEDLINGS— 
of the best quality,—grow trees for 
Profit, Conservation, Beauty and Rec- 
reation. Scotch pine from our own 
blue-green handpicked seed, selected 
for best Christmas tree qualities. Write 
for Catalog of wide selction of seed- 
lings, transplants, and ornamental 
evergreens, 


PAINT CREEK NURSERIES 
Shippenville, Pa. 


TREES FOR FOREST PLANTING 


PINE*SPRUCE 


We have grown Pine, Spruce and other 
conifers for 50 years. 
KEENE FORESTRY ASSOCIATION 


BOX 378, KEENE, NEW HAMPSHIRE 


PRUNE TREES & PICK FRUIT 
WASH WINDOWS FOUR STORIES WICH 
EMOVE LIGHT GLOBES 60 ft. 


PHONE OR WRITE FOR 
Free 24-Page Catalog 


MFRS. OF A COMPLETE LINE OF 


SWIMMING POOL EQUIPMENT 
SOLD DIRECT TO YOU 


Pool Brushes 


S) 
6-9397 


Dept |, 300 S. LOS ANGELES ST.. L.A. 


T. W. 


land operations in its Containerboard 
and Kraft Paper Division. 


Walter J. Damtoft Retires 
from Champion 

Walter J. Damtoft of Asheville, 
N. C. has retired as secretary and di 
rector of the general woods depart- 
ment of Champion Paper and Fibre 
Company. 

Mr. Damtoft first 
pany in 1920 as chief forester. He be 
his forestry career in 1911 with 
S. Forest Service and served on 
National Forest in North 


joined the com- 
gan 
the U. 
the Pisgah 
Carolina. 

A graduate of Yale, he has served as 
president of the Southern Pulpwood 
Conservation Association, and vice 
president of AFPI. He 
of the Council of SAF 
1944-1947. 


was a member 
for two terms, 


Southern Pulpwood Conservation 
Association Marks Anniversary 
Observing its twentieth anniversary, 
the Southern Pulpwood Conservation 
annual meeting in 
14-15, with an 
100 members 


Association held its 
Atlanta, Ga., January 
attendance of more than 
and guests. 

At the 
meeting, 
nicating 
public were discussed under the lead 
Richard L, Henderson 
At this session 
general 


conservation foresters’ 
better 


forestry 


open 
methods of commu 


knowledge to the 


ership of Dr. 
of Emory University. 
Witherspoon, assistant 
manager of SPCA, outlined the 
ciation’s program for setting up “pilot 
demonstration areas to help 
small woodland owners improve their 
management practices. Frank Hey- 
ward of Gaylord Container Corpora- 


John 
asso- 


“ 


forests,” 
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tion, Division of Crown Zellerbach 
Corporation, discussed the public rela- 
tions aspects of the industrial forest 
er’s job. 

Among the speakers at other sessions 
were Dr, Lincoln R. Thiesmeyer of the 
Pulp and Paper Research Institute of 


BAKED ENAMEL 


METAL FORESTRY SIGNS 


for BOUNDARY MARKERS—NO 
TRESPASSING FIRE WARNING SIGNS— 
LOCATION MARKERS CRUISER TAGS—ete., 
any size te your specifications. WRITE FOR 
QUOTATIONS ON ALL YOUR SIGN NEEDS, 
state size and quantity. 
A. L. LIND COMPANY 
5036 THOMAS AVENUE SOUTH 

MINNEAPOLIS (0. MINNESOTA 


SILVA COMPASS 


Simpler — More Accurate 
Recommended by foresters for cruis- 
ing. Easier to use, faster, positive. 
Direct course readings. Wrrte for 
free literature and instructions. 


SILVA, INC., Dept.M, LaPorte, ind. 


FOREST SEEDS 

of CALIFORNIA 

R. S. Adams & A. P. Baal 
Professional Foresters 


P.O. Box 561 — Davis, California 


since 1952 


ALIVE 
TODAY! 


Arch Lightbody is one of 800,- 
000 Americans cured of can- 
cer because they went to their 
doctors in time. They learned 
that many cancers are curable 
if detected early and treated 
promptly. That’s why an 
annual health checkup 

is your best cancer 
insurance. 


American Cancer Society 


Aces 
= 

RANGER 
_ 
4 
(9) (ick ' 

| — 

a 
‘ 


DOMESTIC 


GREENACRES, INC. 
FOREST CONSULTANTS & APPRAISERS 

4427 RAINIER AVE. 

SEATTLE 8, WASH. 
PArkway 5-7800 


TROPICAL 
WEST COAST 


M. P. LAZARA 
PERRY O. DONALDSON 


R. B. 


Engineers 
Surveyors 


KITTANNING and INDIANA, 


SHANNON & ASSOCIATES 


— Consulting Professional — 
Foresters 
Landscape Architects 


PENNA. 


KEITH CRANSTON, Forestry ConsuLTANT 
LELAND, MISSISSIPPI (HEADQUARTERS) 
Professional services and nationwide loans on timber- 
land, provided through Connecticut General Life 


Insurance Co. 


Also supervision of estates; Management; Marketing; Ap- 
praisals; Forestry Personnel Placement with Industry. 


Monticello, Arkansas 


POMEROY & McGOWIN 


FOR T MANAGER 


Chapman, Alabama 


Land Surveyors 


BELANGER and BOURGET 


Forest Surveys and 
Inventories. Estab- 
lishing of boundary 


lines. 


Consulting Forest Engineers 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Management and 

Logging plans. Loca- 

tions for Wood indus- 
tries. 


‘Forest ENGINEERS 


“SEWALL. CO. CANADA) LTD., FREDER? 
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Canada; J. W. Warner, president of 
Gulf States Paper Corporation; and 
Dr. H. R. Josephson, chief of Forest 
Economies Research for the U. 8. For- 
est Service, who discussed new popula- 
tion trends and wood use. 

Karl A. Swenning of Seott Paper 
Company was elected SPCA president, 
succeeding L. A. Whittle of Brunswick 
Pulp and Paper Company. 


Hodges Named to NLMA Post 


Ralph Hodges has been appointed 
director of the Forestry and Economics 
Division of the National Lumber 
Manufacturers Association, Washing- 
ton, D. C. 

He sueceeds A. Z. Nelson, who has 
been named director of NLMA’s In- 


| dustry-Government Affairs Division. 


From 1946 to 1950, Hodges held 
positions with Rayonier, Inc., Sapho, 
Wash.; the forest engineering firm of 
Porteous and Co., Seattle, and the 
Harbor Plywood Corp., Lewis River, 
Wash. 

He served as California district for- 
est engineer for the Western Pine As- 
sociation, Portland, Ore., from 1950 to 
1955 and since then has been employed 
as forester for the Wetsel-Oviatt Lum- 
ber Co. with operations in central and 
southern California. 

Hodges is a veteran of World War 
II, and a forestry graduate of the 
University of California. 


Record Number of Tree 
Farms Added in 1958 


The industry-sponsored Tree Farm 
movement added 2,998 new tree farms 
in 1958 to establish a new record of 
growth for the 18-year-old American 
Tree Farm System. 

The new tree farms, said James C. 
MeClellan, chief forester for American 
Forest Products Industries, gave the 
program a boost of 3,481,534 acres, 
bringing the year-end totals to 13,935 
certified tree farms covering 48,429,451 
acres. 

This compares with 10,937 certified 
tree farms and 44,947,917 acres on the 
rolls a year ago. 

Four states—three of them in the 
South—have passed the 4 million-acre 
mark in tree farms. Florida leads with 
4,665,009 acres; Georgia is second with 
1,533,680 acres; Alabama third with 
1,366,410 acres, and Oregon fourth 
with 4,031,301 acres. Mississippi con- 
tinues to lead in the number of certi- 
fied Tree Farms with 1,455, Alabama 
is second with 1,210; Texas third with 
1,182. 

McCellan said another outstanding 
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industry forestry project of 1958 was 
the national 4-H Forestry Contest in 
which more than 70,000 boys and girls 
in 48 states competed for prizes given 
by forest industries. 


Honored for Wood 
Promotion Work 

N. Floyd MeGowin, president of the 
W. T. Smith Lumber Co., Chapman, 
Ala., and board chairman of the Na- 
tional Lumber Manufacturers Associa- 
tion, Washington, has been chosen 
“Lumberman of the Year” by Crow’s 
Lumber Digest, a leading lumber trade 
publication, 

MecGowin was cited as the man most 
responsible for convincing lumber 
manufacturers of the need to launch 
a new, million-dollar National Wood 
Promotion Program aimed at boosting 
sales of lumber and wood products in 
building and other markets. 

As president of NLMA during 1958, 
MecGowin personally stumped the 
country, urging approval of the pro- 
gram by regional lumber trade as- 
sociations, 


Public 


Defense Department Conservation 
Committee Established 

As a result of Publie Law 337 which 
approval for 
military land withdrawals of more than 
5,000 acres the Department of Defense 
has issued a conservation policy to all 
military departments and established 
a special Conservation Committee. 

The directive states: “All military 
installations or facilities which con- 
tain suitable land and water areas as 
determined after consultation with 
authorized State or Federal conserva- 
tion authorities shall have an active, 
progressive program for the manage- 
ment of renewable natural resources. 
Such programs will incorporate proper 
techniques and be designed to pro- 
mote the conservation, through wise 
use, of the soil, water, forests, grass- 
lands, fish and wildlife and will include 
assistance and participation in research 
projects conducted by Federal, Ter- 
ritorial, State and local conservation 


requires Congressional 


agencies. 

Leslie V. Dix, chief of the Defense- 
State Relations Branch in the Office 
of the Assistant Secretary of Defense, 
chairman of the special committee. 
members are: Marine Col. C. 
Totman, a professional forester 
representing the Navy; E. A. Seaman, 
a biologist representing the Air Force; 
and Major Pavick, a career Army man, 


Other 


| tural Organization. Mr. 


| west Region. 


Retirement of E. D. Sandvig 
Announced 
The retirement of Earl D. Sandvig, 


chief of personnel management in the | 
regional office of the U. S. Forest Serv- | 


ice at Portland and his replacement 
by Dan E. Bulfer were announced in 
January by Regional Forester, J. Her- 


| bert Stone. Mr. Sandvig had been in 


his assistant regional forester position 
since 1954 when he returned to the 


Forest Service from a two-year assign- 


ment to Chile for the Foreign Agricul- 
Bulfer has 
Personne? 
Wasaington, 


been in the 


Division at the DR. ©. 


| headquarters for the past two years. 


Following his retirement Mr. Sand- 
vig has joined the Territorial Forestry 
Organization in Hawaii as deputy ter- 
ritorial forester. 

Before his 


commission to Chile, 


| Sandvig was chief of range and wild- 


life management of the Pacifie North 


he graduated from Montana State Uni- 
versity in 1923. He has served as su- 
pervisor of the Beaverhead National 


Forest, Montana, and as chief of range | 


and wildlife management of both the 
Northern Region and the Rocky Moun- 
tain Region. 

Bulfer graduated from the Univer- 
sity of Minnesota in 1930 with a B. S. 
in forestry. He was a forest super- 
visor of the Nicolet and Chippewa Na- 
tional Forests in Wisconsin and Min- 
nesota respectively just before his 
transfer to Washington, D. C. in 1956. 
He served four years with the Army 
Air Corps during World War IT, much 
of it in China. 


Kelley Will Head Alabama 


Conservation Department 

Claude D. Kelley, of Atmore, Ala.. 
became director of the Alabama De- 
partment of Conservation on Jan. 19. 
The Alabama Department of Conser- 
vation consists of the divisions of Game 
and Fish, Forestry, Parks, State 
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David E. Strong Donald E. Peterson 
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ESTIMATES—APPRAISALS— MANAGEMENT 
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Management | 


JOHN G. GUTHRIE 
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PHONE WALNUT 8-4958 


A native of Minnesota | 


WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 


ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Hember, Association of Consulting Foresters 


810 18th St., N.W., Washington 6, D.C. 
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Forester 


833 WHITNEY BUILDING 
NEW ORLEANS, LA. 


COST ESTIMATES—TAK APPRAISALS—CRUISING 
SURVEYS AND MANAGEMENT 


INTERMOUNTAIN 
TIMBER SERVICE 


4101 STATE ST. 
PHONE 2-4300 


THOMAS (TOM) C. CLIFTON 


Topographic Mapping 
Timber Stand Maps 
Land Classification 


660 HEGENBERGER ROAD 


FOREST MANAGEMENT 


Forest Development Studies 
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TIMBER MANAGEMENT SERVICE 
R. W. MEZGER 
Consulting Forester 


Klamath Falls, Oregon 


JACK M. HALL 


Consulting Forester 
Appraisals - Selective Marking 
Machine Tree Planting Service 


MOULTRIE, GEORGIA 


FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 


WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone MAin 4-2814 


PAUL M. SANDERS 
Consulting Forester 
916 YEON BLDG. 
PORTLAND 4, OREGON 
Telephone: CApitol 8-3536 


NORTHERN TREE COMPANY 
Professional Forestry Services 
Thomas F. Schweigert, Pres. 

Member, Association of Conaulting Forester, 


Penney Building 
Petoskey Michigan 


Consulting Forester Forest Surveyor 
JOHN STOCK 

Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 


Porcius F. Crank, Jr. 
Consulting Forester 


Point Harbor North Carolina 


POND & MOYER CO., INC. 
Consulting Foresters 


Machine Tree Planting Servier 


oe 


N, 


107 HOMESTEAD RD. 


D. M. 


Lands, and Sea Foods. 

Executive officer of an Atmore oil 
company, Kelley has served as the non- 
salaried president of the National 
Wildlife Federation for nine eonseeu- 
tive years. He also serves as ehair- 
man of the Board of Directors of the 
Federation. 

Kelley's career in conservation work 
began in 1940 when he was elected 
president of the Monroe County 
(Alabama) Wildlite Federation. He 
filled numerous offices and posts of 
responsibility, ineluding the presidency 
of the Alabama Wildlite Federation 
in later vears. He became president of 
the National Wildlife Federation in 
1950, two vears after being elected a 


regional director, 


Tich Heads New Rocky 
Mountain Division 

Director Raymond Price of the Roeky 
Mountain Forest and Range Experi- 
ment Station, U.S. Forest Service, has 
announced the establishment of a new 
division of station management to ad- 
vise the director and his seven tech- 
nical divisions on coordination of re- 
search programs, administrative man 
agement of those programs, and dis 
semination of research results. 

David M. Ilceh has been transferred 
from the Washington Office of the 
Forest Service to serve as chief of this 
new division. Mr. Ilch entered the For 
est Service in 1931 following gradua- 
tion in forestry from Towa State Col- 
lege. His first regular assignment was 
at the California Forest and Range 
Experiment Station. 

During World War IT Ilch served 
with the Navy in the Pacifie area. 

On his return in 1946 he became 
chief of the Division of Flood Control 
Surveys at the California Station. In 
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1952 he transferred to the Washington 
Office of the Forest Service where he 
held positions in watershed research, 
river-basin planning, and flood-preven- 
tion activities and during the past two 
years carried on special audit work of 
the regional offices and experiment sta- 


tions. 


Progress Report on Mission 66 
Issued by Interior 


Secretary of the Interior Fred A. 
Seaton reported in January that 417 
projects valued at $25,406,539 under 
the National Park Service’s Mission 
66 have been completed since July 1, 
1958, and that 660 projects totalling 
$51,765,144 were under construction 
by the end of 1958. 

The National Park Service’s 10-year 
program ot park development and con- 
servation is designed to provide ade- 
quate park facilities for an anticipated 
S80 million visitors by 1966, 

A total of 1,151 projects valued at 
$82,632,508 have been programmed by 
the Department since the start of 
Mission 66 in the latter half of 1956 
Anticipated construction will total 
$99,847,179. 

The Secretary pointed out that pri- 
vate industry has invested more than 
$18 million in new and improved visi- 
tor accommodations since the start of 
Mission 66. For example, concession- 
aires have spent $5,506,000 in Yellow- 
stone National Park; $1,250,000 in 
Yosemite National Park; $1,000,000 
in Everglades National Park; $600,000 
in Mount Rushmore National Monu 
ment; and $500,000 ia Grand Canyon 
National Park. 

sv 1966, it is expected that private 
industry will have constructed new 
overnight facilities for 20,000 visitors, 
as well as necessary eating establish 
ments, service stations, grocery stores, 
trailer villages, and other visitor ae 


commodations. 


Small Ownership Conferences 
Draw Good Attendance 


Some 5,000 people attended the na- 
tionwide series of “Small Ownership” 
meetings held during the latter part o! 
1958, according to a recent release by 
the Department of Agriculture. Called 
by the U. S. Forest Service in coopera- 
tion with state foresters, the purpose 
of the meetings was to discuss ways of 
improving the condition of the coun- 
try’s 4.5 million farm and other small 
forest properties that comprise over 
half the nation’s commercial forest 
land. 
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Of the people attending the diseus- 
sion meetings it is reported that 40 
percent were small woodland owners. 
The others were representatives of for- 
est industries, bankers, insurance men, 
lawyers, state and federal officials, and 
persons with a general interest in the 
subject. 

The regional offices of the Forest 


Service are in process of analyzing 
the transcripts of the meetings, after 
which it is expected that a Washington 
office task force will do so on a na- 
which will evolve 


tional basis from 


Forest Service recommendations. 


Education 


Second Annual Conclave of 
Southern Forestry Schools 

The students of the Louisiana State 
University School of Forestry, Baton 
Rouge, have begun plans for sponsor- 
ing the Second Annual Conclave of 
Southern Forestry Schools. This south- 
wide field day is to be held at Camp 
Grant Walker near Alexandria, La. on 
May 2. 

Last spring, over 150 forestry stu- 
dents, from seven schools, participated 
in the First and 
sponsored by the University of Geor- 
vin School of Forestry. Forest indus- 
tries throughout Georgia supported the 


Conelave initiated 


conelave, 
This School of For- 


estry, with the aid of Louisiana’s forest 


vear, L.S.U.’s 


industries, is host. 


University of Michigan Foresters 
Visit Puerto Rico 


\ group of forestry students from 


the University of Michigan made a 
orestry study tour in Puerto Rico De 

her 27 to January 2, 1959. The 
rip was conducted by Professor Ken- 
eth P. Davis and was handled in con 
with a tour group from the 


International Center cover 


unetion 

versity 

the same dates. 
(iraduate forestry students making 
were: Kenneth C. Chilman, 
Robert E. Farmer, and William J. Pot 
ter, ULS.A. Michigan students 


d were Pit) Hambanonda 


the trip 


from 
from 
Kweku 
Tufour 


iland; Solomon 
\ensah 
(ihana 

» forestry itinerary in Puerto Rico 


Quavnor, 


Albert Kx. 


and 


\ arranged and conducted by Dr. 
Frank H. Wadsworth (Ph.D. Michigan 
leader, Tropical Forest Research 
Center, Forest 

Ralph Throop and Joseph Sposta 


U. S. Service, assisted 


staff. 
tour included a good cross see- 
and 


opical forest resea reh 


management in an area where popula- 
tion pressure on a sharply Jimited agri- 
cultural land base is extremely high. 


Sullivan on Duke Faculty 


John D. Sullivan has joined the staff 
of the Duke University School of For- 
estry as assistant professor of wood 
technology. The appointment became 
effective January 1. 

Dr. Sullivan, formerly on the faeulty 
of Michigan State University, East 
Lansing, will teach courses in timber 
physies and chemistry of wood. 


Forestry Department Established 
at Arizona State 

A Department of Forestry was es- 
tablished at Arizona State College, 
Flagstaff, in September, 1958 with an 
enrollment of some 60 students. Dr. 
Charles O. Minor was appointed head 
of the new department. He has recent 
lv announced the appointment of Mar 
tin B. Applequist to the staff. 

Dr. Minor received the B.S. 
in forestry from Iowa State College in 
1941, the M.F. degree from Duke Uni 
versity in 1942, and a Ph.D. from Duke 
in 1958. His experience includes teach 
State 
work as 

Kirby 


degree 


ing at Louisiana and Clemson 


College, and administrative 


forester with Lumber Co., 
Houston, Texas. 

Prof. Applequist handle the 
fields of soils and silviculture. He is a 
1940 forestry graduate of Towa State 
with an M.F. from Duke in 1941, Tle 
has completed requirements for the 
doctorate at the latter 
recipient of the Brunswick Pulp and 


will 


institution as 


Paper Co. scholarship. For the past 12 
years he has taught at Louisiana State. 
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According to Dr. Minor, facilities for 
instruction in forestry at Flagstaff “in- 
clude the oldest experimental forest in 
the United States at Fort Valley, saw- 
mills, pulp mill, and the largest) pon- 
derosa pine forest in America.” 


Southern Educators Meet 

The Division of Forestry Education 
of the Southern Regional Education 
Board met at the University of Florida 
in December. The program dealt with 
the reeruitment of outstanding stu- 
dents for forestry, a study of desirable 
eurricula changes, and the role of for- 
est research as related to graduate pro 
grams. In attendance were Dr. William 
Lloyd Chapin of the 
Southern Regional Board, EB. L. Dem- 
mon, forestry consultant to the board, 
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Tree Farm Mgmt. Service 
Utility Tool & Body Co. 
Western Fire Equipment Co. 
Wiley, John & Sons, Ine. 226 
Winslow, Paul T. 237 


and the following deans and directors 
of forestry schools and departments: 
Ek. S. Harrar, Duke University; R. J. 
Preston, North Carolina State; A. M. 
Herrick, University of Georgia; C. M. 
Kaufman, University of Florida; Paul 
Y. Burns, Louisiana State; Wilbur 
DeVall, Alabama Polytechnic Insti- 
tute; and Lloyd Blackwell, Louisiana 
Polytechnic Institute. 


Stamm to Join North Carolina 
Faculty 


In July Alfred J. Stamm will join 
the faculty of the School of Forestry 
at North Carolina State College, Ra- 
leigh, as research associate professor 
of wood technology. 

At the present time Mr. Stamm is 
chemist and subject matter specialist 
with the Forest Products Laboratory, 


Madison, Wis. 


M.S.U. Kiln Drying Short Course 


Norman C. Higgins, extension spe- 
cialist in forest products at Michigan 
State University announces that M.S.U. 
will act as host for the 1959 Short 
Course in Kiln Drying, Mareh 16-20. 
It will be cooperatively conducted by 
the following agencies: Delmhorst In- 
strument Company, Foxbora Company, 
Iowa State College, Michigan State 
University, Moore Dry Kiln Company, 
Purdue University, Southern Illinois 
University, Standard Dry Kiln Com- 
University of Illinois, Uni- 
Michigan, Wel-Dri Com- 


pany, 
versity of 
pany. 

This 5-day course will place empha- 
sis on practical aspects of seasoning. 
It is designed to be of value to experi- 
enced operators as well as beginning 
operators, to yard superintendents, 
management personnel, or any others 
interested in obtaining the latest infor- 
mation about the seasoning of wood, 
through instruction, demonstration, and 
discussion. 

The registration fee of $35.00 will 
include instruction, a large number of 
publications on the general subject of 
wood seasoning, a group banquet, and 
a eourse certificate. 

For further information and regis- 
tration blanks and room reservations, 
write to: Cooperative Kiln Drying 
Course, Kellogg Center, Continuing 
Edueation Service, Michigan State Uni- 
versity, East Lansing, Michigan. 


When Writing Advertisers— 
Please Mention 
JOURNAL OF FORESTRY 


JOURNAL OF FORESTRY 


Forestry Employment 


S.A.F. members are privileged to insert one 
60-word advertisement in this column without 
charge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next 

Obviously the Society cannot assume re 
sponsibility beyond making it possible for pro 
spective employee and employer to enter into 
negotiations 


Position Available 


Vacancy for assistant professor of forestry 
starting September 1st at Humboldt State Col- 
lege, Arcata, Calif. Should have completed, or 
near completion, work for doctor's degree, with 
teaching experience. Under age 45 preferred. 
Starting salary $6060-$6360 for nine months 
academic year. To teach general forestry courses 
including mensuration and protection (fire); 
12 lecture hours weekly. Send application by 
letter with recent photograph to Dr. Homer P. 
Balabanis, Dean of Instruction, Humboldt 
State College, Arcata, Calif. 


Positions Wanted 


Employment wanted with large lumber com 
In and paper company, or university 

of research, public relations, or 

teaching by graduate of Upper Canada Col 
lege Toronto 1948); Univ. of Toronto 
B.Se.F. (1957); Univ. of Calif., M.S., (1958). 
Three years’ experience as reporter photogra- 
pher on a large Canadian newspaper. Summer 
employment in various fields of forestry. One 
year of research for Master's thesis in Soils 


McDonald, University of 
California, School of Forestry, Berkeley, Calif. 
professional forester, registered 
engineer, B.S. Oregon State Over 12 years 
experience in private industry. Thoroughly 
qualified in timber and land management, log 
ging, road construction, cruising, timber ap- 
praisals, surveying, and operational planning 
and administration. Desire permanent posi 
tion. Willing to relocate. 
Box A, Journal of Forestry, Mills Building, 
Washington 6. D. €. 


Experienced 


Experienced tree farm manager desires to re 
locate. B.S. (Forestry) age 34, married, two 
children. Presently employed as an assistant 
forester, but desires a position with more re- 
sponsibilities and opportunity. Detailed sum 
mary of experience and qualifications furnished 
upon request 

Box B, Journal of Forestry, Mills Building, 
Washington 6. D. C 


Forester, B.S., Major Logging Engineer 1951. 
Veteran, age 35, married, ene child. Experi 
ence: 6 years Industry, 15 months State For 
estry, all types field engineering and office 
engineering. College included photogrammetry 
Prefer the West, upper Midwest, or Alaska 
Desire position with opportunity for advance 
ment 

Box C, Journal of Forestry, Mills Building. 
Washington 6, D. C. 


Wanted Overseas Position—or Southwest or 
West Coast U. S., in forest management public 
agency or private industry. Forest Mgt. North 
Carolina State 1958, M.S. State University 
College of Forestry at Syracuse University 
June 1959. Age 26, married, military obliga- 
tion completed. Three years experience survey- 
ing. Also, summer and part-time employment 
in forestry. 

Box D, Journal of Forestry, Mills Building, 
Washington 6, D. €. 
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ia of North Bend, Oregon, the Menasha Wooden 
Ware Corp. initiated a reforestation program on 1,000 
acres of logged over land. The area was hilly and heavy 
with dead logs, stumps, brush and small alder. For 
clearing sections like this, the company used a Cat D6 
Tractor with No. 6S Bulldozer and a winch pulling a 
dise harrow. The disced strips. 7 feet wide and 10 feet 
apart. were laid out on contour. Production: 1.2 acres 
an hour at the cost of only $8.53 an acre. Said Ralph 
W. Horn, Land and Timber Manager: “For size, power, 
costand maneuverability, the D6is tailored for this job.” 


From clearing through planting, that sums up the 
low-cost. answer to any phase of reforestation—the 
right tools for the job on hand. Here the D6 proved 
itself the right power tool. Built to outwork any tractor 
of comparable size, the D6 combines high production 
and availability with low-cost operation and mainte- 
nance. For instance, its Caterpillar Engine operates 
without fouling on economy-type diesel fuels. Its 
exclusive oil clutch delivers up to 1,500 hours without 
clutch adjustment. 

Is the D6 the best answer to your site preparation 
work? That depends entirely on the job. You may find 
that a D4, D7, D8 or D9—or a Traxcavator—serves 


COST OF CLEARING? 
only °8.53 an acre with this D6! 


your purpose best. For dollars-and-cents figures about 
their performance on all phases of reforestation, see 
your Caterpillar Dealer! 


Caterpillar Tractor Co., Peoria, Hlinois, U.S.A. 


Forest site preparation 
— machine-and-method 


cost studies available 


Growing a profitable crop at the lowest possible cost calls for methods and 
machines best suited to each phase of the operation. Complete cost studies 
compiled from actual jobs, are available on the foliowing subjects: Stump 
Treatment; Stump Clearing and Tree Cutting, Chaining, Raking and 
Windrowing: Harrowing, Planting. For information, write Logging Sectior 
Caterpillar Tractor Co., or call your nearby Caterpillar Dealer 


CATERPILLAR 


Caterpillar, Cat and Tramcavator are Registered Trademarks of Caterpi iar Tractor Co 
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GGING POWER 


NEW 


The new Homelite 7-21C provides all of the extra lugging 
power you need for felling the big ones! Using a gear ratio of 
2.84 to 1, it cuts through 20” trees in 18 seconds, fells trees up 
to 7 feet in diameter. 

Its balanced 21 pounds* means easier, safer handling in any 
location, any cutting position. Big fuel tank gives you more 
cutting time between refuelings. And the Homelite 7-21C has 
all of the famous Homelite Magic 7 features: tough, drop- 
forged, counterbalanced crankshaft —- famous Homelite high 


Find Your 
Homelite Dealer 


‘Yellow Pages’ 


A DIVISION OF TEXTRON INC. 
4103 RIVERDALE AVENUE, PORT CHESTER, NEW YORK 
In Canada: Terry Machinery Co., Ltd. 


ELITE 


compression, short stroke 
engine design — large air fil- 
ter — automatic clutch — 
revolutionary intake valve — simple piston pump oiling with 
finger-tip controls — automatic governor. 

Available with a full line of attachments including plunge cut 
bow, brush cutter and clearing bar. 

Team up for profit with a new Homelite 7-21C. Have a free 
demonstration at your nearby Homelite dealer’s. 


*less bar and chain 


ANOTHER FIRSTS. new Homelite bars 
and bow guides guaranteed for a full 60 days! 
Straight blades: Hard Track plus Extra Hard 
Tip. Bow guides: Extra Hard Surface all the 
way around! 


| 
\ 
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i 
Guaranteed for 7 months 
Plunge cut bow 16” 4 
in The 


